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(54) Tllle: TRICYCLIC STEROID HORMONE NUCLEAR RECEPTOR MODULATORS 




(57) Abstract: The present invention relates to methods of treating patho- 
logical disorders susceptible to steroid hormone nuclear receptor modulation 
comprising administering to a patient in need thereof an effective amount of 
a compound of the formula (1): or a pharmaceutically acceptable salt thereof. 
In addition, the present invention provides novel pharmaceutical compounds 
of Formula (I), including the pharmaceutically acceptable salts thereof, as 
well as phannaceulical compositions which comprise as an active ingredient 
a compound of Formula (I). 
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TRICYCLIC STEROID HORMONE NUCLEAR RECEPTOR MODULATORS 

BACKGROUND OF THE INVENTION 

5 Nuclear hormone receptors are an evolutionarily conserved class of intracellular 

receptor proteins which have been termed "ligand dependent transcription factors". Evans 
et al, SCIENCE, 240: 889 (1988). The nuclear hormone recqjtor gene superfamily 
encodes structurally-related receptor proteins for glucocorticoids (e.g. Cortisol, 
corticosterone, cortisone), androgens, mineralocorticoids (e.g. aldosterone), progestins, 

1 0 estrogen, and thyroid hormone. Also included within this superfamily of nuclear 

receptors are receptor proteins for vitamin D, retinoic acid, 9-cis retinoic acid, as well as 
those receptors for which no cognate ligands have been identified ("orphan receptors*') 
Ribeiro et ah^ Annual Rev. Med., 46:443-453 (1995), Steroid hormone receptors 
represent a subset of the nuclear hormone receptor superfamily. So named according to 

1 5 the cognate ligand which complexes with the receptor in its native state, the steroid 
hormone nuclear receptors include the glucocorticoid receptor (GR), the androgen 
receptor (AR), the mineralocorticoid receptor (MR), the estrogen receptor (ER), and the 
progesterone recq)tor (PR), Tenbaum et c/.. Int. J. Biochem. Cell. Bio., 29(12): 1325- 
1341(1997). 

20 In contrast to membrane bound receptors, nuclear hormone receptors encounter 

their respective ligands following entry of the ligand into the cell. Once ligand binding 
occurs, the ligand-receptor complex modulates trianscription of target genes within the cell 
nucleus. For example, most ligand-firee nuclear receptors are bound in a complex with 
heat shock proteins (hsps) in the cytoplasm. Following entry of circulating hormone into 

25 the cell, binding elicits a conformational change in the receptor, dissociating the receptor 
firom the hsp. The ligand bound receptors translocate to ttie nucleus, where they act as 
monomers as well as hetero-and homodimers in binding to particular hormone response 
elements (HREs) in the promoter regions of target genes. The HRE-receptor comply 
then, in turn, regulates transcription of proximally-located genes, (see Ribeiro et aL, 

3 0 supra.). On the other hand, thyroid hormone receptors (TRs) and other non-steroid 

receptors such as vitamin D receptor (VDR) and retinoic acid receptors (RAR) are bound 
to their respective HRE in the absence of hsps and/or cognate ligand* Hormones released 
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firom the circulation enter the cell, binding in the nucleus to these receptors which» in turn, 
hetero-dimerize to other nuclear receptors such as 9-cis retinoic acid (RXR). As with the 
steroid hormone nuclear receptors, following ligand binding, the ligand-bound receptor 
complex again regulates transcription of neighboring genes. 
5 Mineralocorticoids and glucocorticoids exert profound influences on a multitude 

of physiological functions by virtue of their diverse roles in growth, development, and 
maintenance of homeostasis. The actions are mediated by the MR and GR which share 
approximately 94% homology in their respective DNA binding regions^ and 
approximately 57% homology in theu respective ligand-binding domains. Kino et a/., J. 

10 of Endocrinology, 169, 437-445 (2001). In visceral tissues, such as the kidney and the 
gut, MR regulates sodium retention, potassium excretion, and water balance in response 
to aldosterone. In addition, MR expression in the brain spears to play a role in the 
control of neuronal excitability, in the negative feedback regulation of the hypothalamic- 
pituitaiy-adrenal axis, and in the cognitive aspects of behavioral performance. Castren et 

15 aLy J. of Neuroendocrinology, 3, 461-466 (1993). GR, which is ubiquitously expressed in 
almost all tissues and organ systems, is crucial for the integrity of central nervous system 
function and the maintenance of cardiovascular, metabolic, and immune homeostasis. 
Kino aL, J. of Endocrinology, 1 69, 437-445 (2001). 

Elevations in aldosterone levels, or excess stimulation of mineralocorticoid 

2 0 receptors, are linked to several pathological disorders or pathologic disease states 
including. Conn's Syndrome, primary and secondary hyperaldosteronism, increased 
sodium retention, increased magnesium and potassium excretion (diuresis), increased 
water retention, hypertension (isolated systolic and combined systolic/diastolic), 
arrhythmias, myocardial fibrosis, myocardial infarction, Bartter's Syndrome, and 

2 5 disorders associated with excess catecholamine levels. Hadley, M.E., 

ENDOCRINOLOGY, 2"^ Ed., pp. 366-381, (1988); and Brilla et al. Journal of Molecular 
and Cellular Cardiology, 25 (5), pp. 563-575 (1993). Additionally, elevated aldosterone 
levels have been increasingly implicated with congestive heart failure (CHF). In CHF, the 
failing heart triggers hormonal mechanisms in other organs in response to the attending 

3 0 reductions in blood flow and blood pressure seen with CHF. In particular, the kidney 

activates the renin-angiotensin-aldosterone system (RAAS) causing an increase in 
aldosterone production by the adrenals which, in turn, promotes water and sodium 
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retention, potassium loss, and further edema. Although historically it was believed that 
aldosterone participated in the etiology of CHF only as a result of its salt retaining efTects, 
several recent studies have implicated elevated aldosterone levels with events in extra- 
adrenal tissues and organs, such as myocardial and vascular fibrosis, direct vascular 
5 damage, and baroreceptor dysfunction. Pitt et al, New Eng. J. Med., 341 :709-717 (1999). 
These findings are particularly significant since angiotensin converting enzyme (ACE) 
inhibitors, which were once thought to completely abolish aldosterone production, are 
now believed to only transiently suppress aldosterone production which has been shown 
to occur in extra-adrenal tissues including the heart and vasculature, Weber, New Eng. J. 

10 Med., 341:753-755 (1999); Fardella and Miller, Annu. Rev. Nutr., 16:443-470 (1996). 

The involvement of aldosterone actmg via MR in CHF was confirmed in the 
recently completed RALES (Randomized Aldactone Evaluation Study) study. Pitt et aL, 
New Eng. J. Med., 341:709-717 (1999). The RALES study demonstrated that the use of 
Aldactone™ (spironolactone), a well-known competitive MR antagonist, in combination 

1 5 with standard CHF therapy, reduced cardiac related mortality by 30% and fi^uency of 
hospitalization by 35% in patients suffering fix>m advanced CHF. However, 
spuonolactone therapy has also been associated with attending side effects such as gastric 
bleeding, diarrhea, azotemia, hyperchloremic metabolic acidosis an type-4 renal tubule 
acidosis, nausea, gynecomastia, erectile dysfimction, hyperkal^a, and irregular menses. 

2 0 Thus, the mineralocorticoid receptor represents a viable target for CHF therapy either 
alone or in combination with conventional CHF therapies such as vasodilators (ACE 
inhibitors), motropics (digoxin), diuretics, or beta blockers. Molecules, preferably non- 
st^oids, which bind to the mineralocorticoid receptor and modulate receptor activity 
without the attending side effects of current therapies would be particularly desirable. 

2 5 Finally, published international PCT application WO 02/1 7895 discloses that 

aldosterone antagonists are useful in the treatment of subjects suffering firom one or more 
cognitive dysfunctions including, but not limited to psychoses, cognitive disorders (such 
as memoiy disturbances), mood disorders (such as depression and bipolar disorder), 
anxiety disorders, and personaUty disorders. In particular, Smythe et aLy Pharm. Biochem 

30 andBehav,, (1997); 56(3); 507-513 and Young et al. Arch, Gen. Psychiatry, (2003); 60; 
24-28, respectively, report that mineralocorticoid receptors, and modulation of MR 
activity, are involved in anxiety and major depression, hi addition, Sasano et aL, 
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Anticancer Research, 17; 2001-2007 (1997) rq>orts that expression of MR may be related 
to difFerentiation of breast carcinomas. Thus MR modulators may also have utility in 
treating cancer, particularly of the breast. 

Glucocorticoids (e.g. Cortisol, corticosterone, and cortisone), and the 
5 glucocorticoid receptor, have also been impUcated in the etiology of a variety of 

pathological disorders or pathologic disease states. For example, Cortisol hyposecretion is 
implicated in the pathogenesis of Addison's Disease and may result in muscle weakness, 
increased melanin pigmentation of the skin, weight loss, hypotension, and hypoglycemia. 
On the other hand, excessive or prolonged secretion of glucocorticoids has been 

10 correlated to Cushing*s Syndrome and may also result in obesity, hypertension, gjucose 
intolerance, hyperglycemia, diabetes mellitus, osteoporosis, polyuria, and polydipsia. 
Hadley, M.B., ENDOCRINOLOGy, 2"^ Ed-, pp. 366-381, (1988). Further, Coghlan et 
al. United States Patent No. 6,1 66,01 3, issued December 26, 2000, discloses that GR 
selective agents could modulate GR activity and, thus, be useful in the treatment of 

1 5 inflammation, tissue rejection, auto-immunity, malignancies such as leukemias and 
lymphomas, Cushing's syndrome, acute adrenal insufficiency, congenital adrenal 
hyperplasia, ilieumatic fever, polyarteritis nodosa, granulomatous polyarteritis, inhibition 
of myeloid cell lines, immune prolifi^ration/apoptosis, HPA axis suppression and 
regulation, hyp^xx>rtisolemia, modulation of the Thl/Th2 cytokine balance, chronic 

2 0 kidney disease, stroke and spinal cord injury, hypercalcemia, hypergylcemia, acute 
adrenal insufiiciency, chronic primary adrenal insufBciency, secondary adrenal 
insufiSciency, congenital adrenal hyperplasia, cerebral edema, thrombocytopenia, and 
Little's syndrome. Coghlan et aL also discloses that GR modulators are especially useful 
in disease states involving systemic inflammation such as inflammatory bowel disease, 

2 5 systemic lupus ^ythematosus, polyartitis nodosa, Wegener's granulomatosis, giant cell 

arthritis, ifaeumatoid arthritis, osteoarthritis, hay fever, allergic ifainitis, urticaria, 
angioneurotic edema, chronic obstmctive pulmonary disease, asthma, tendonitis, bursitis, 
Crohn's disease, ulcerative colitis, autoimmime chronic active hepatitis, organ 
transplantation, hepatitis, and cirrhosis; and that GR modulating compounds have been 

3 0 used as immunostimulants, repressors, and as wound healing and tissue repair agents. 

In addition, Coghlan et al, discloses that GR modulators have also found use in a 
variety of topical diseases such as inflammatory scalp alopecia, panniculitis, psoriasis. 
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discoid lupus erythematosus, inflamed cysts, atopic dermatitis, pyoderma gangrenosum, 
pemphigus vulgaris, bullous pemphigoid, systemic lupus erythematosus, dennatomyositis^ 
eosinophilic fasciitis, relapsing polychondritis, inflanmiatory vasculitis, sarcoidosis, 
Sweet's disease, type 1 reactive leprosy, capillary hemangiomas, contact dermatitis, atopic 
5 dermatitis, lichen planus, exfohative dermatitis, erythema nodosum, acne, hirsutism, toxic 
epidemial necrolysis, erythema multiform, and cutaneous T-cell lymphoma. 

Finally, GR Modulators may also have utility in treating respiratory disorders, 
such as emphysema, and neuroinflammatoiy disorders, such as multiple sclerosis and 
Alzheimer's Disease. 

10 Thus, it is clear that a ligand which has affinity for steroid hormone nuclear 

receptors, and particularly for MR and/or GR, could be used to modulate (i.e. repress, 
antagonize, agonize, partially antagonize, partially agonize) receptor activity and target 
gene expression, thereby influencing a muhitude of physiological functions related to 
alterations in steroid hormone levels and/or steroid hormone receptor activity. In this 

15 regard, such ligands could be use&l to treat a wide range of pathological disorders 
susceptible to steroid hormone nuclear rec^tor modulation. 

Several art references disclose tricyclic derivative molecules usefiil as, inter alta^ 
photographic coupling and developing agents, thromboxane A2 modulators, and as 
histamine H2 antagonists. Further, tricyclic-derivative compoimds have also been 

20 disclosed as having pharmacological utility as, inter alia, antidepressants and anti- 
inflammatory agents. Surprisingly, however, and in accordance with the present 
invention, applicants have discov^ed a s^es of tricyclic compounds, particularly 
dibenzosuberane, dibenzox^ine, dibenzazapine, and dibenzthiepine derivatives, with 
afBnity for steroid hormone nuclear receptors, and particularly for MR and GR. Such 

2 5 compounds could modulate receptor activity and, thus, have utility in treating 

pathological disorders related to alterations in steroid hormone level and/or to alterations 
in steroid hormone nuclear receptor activity. As a fiirther embodiment, the present 
invention also provides a novel series of novel non-steroidal tricyclic compounds that 
exhibit steroid hormone nuclear receptor affinity and modulating activity. Such methods 

3 0 and compounds could address a long felt and continuing need for safe and effective 

pharmaceutical interventions without the attending side effects of steroidal-type agents. 
The treatment of steroid hormone related disorders is hereby furthered. 
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The following references describe examples of the state of the art as it relates to 
the present invention. 

U.S. Patent No, 4,282,233 discloses tricyclic molecules (i.e. Loratadine 
5 (Claritin™) as H2 antagonists. 

U.S. Patent No. 4,999,363 (and family members) discloses tricyclic molecules as 
thromboxane A2 antagonists. 

U.S. Patent Nos. 5,378,701 and 5,478,840 and 5,607,955 disclose tricyclic 
molecules as angiotensin n antagonists. 
1 0 U.S. Patent No. 6,362,1 88 Bl discloses tricyclic molecules as famesyl protein 

transferase inhibitors. 

Published International PCT Application WO 99/33786 discloses tricyclic 
propanamide derivative molecules as anti-inflammatoiy agents. 

Published International PCT Application WO 96/19458 and U.S. Patent Nos. 
15 5,696,130; 5,994,544; 6,017,924, and 6,121,450 disclose quinoline derivative analogs as 
steroid hormone recq>tor modulators. 

PubUshed International PCT Application WO 00/06137 and U.S. Patent No. 
6,166,013 disclose triphenylmethane compounds as glucocorticoid receptor modulators. 
U.S. f stent No. 6,147,066 discloses anti-mineralocorticoid receptor compounds 
20 for use in treating drug withdrawal syndrome. 

U.S. Patmts Nos. 6,008,210 and 6,093,708 disclose spirolactone conq)ounds, 
such as spironolactone and epoxymexrenone, with afiBnity for the mineralocorticoid 
receptor for use in the treatment of myocardial fibrosis. 

U.S. Patent No. 5,024,912 discloses SH Dibenzo (A,D) cycloheptenylidene and 
25 5H Dibenzo (A J)) cycloheptanylidene derivatives as electrophotographic photosensitive 
agents. 

U.S. Patents Nos. 4,741,976, 4,539,507, 5,093,210, and 5,166,022 disclose the 
use of tricyclic molecules in electroluminescent devices. 

3 0 SUMMARY OF THE INVENTION 

The present invention is directed to the discovery that the tricyclic compounds of 
the present invention, as defined below, are modulators of steroid hormone nuclear 
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receptors. Accordingly, the present invention provides a method of treating a pathological 
disorder susceptible to steroid hormone nuclear receptor modulation comprising 
administering to a patient in need thereof an effective amount of a compound of the 
fomiula: 




Formula I 

wherein, 

A, B, and C each indepradently represent an aiyl, heterocycle, or benzofused- 
10 heterocyclic ring; 

X and Y together represent -CEt— CHi- , -CH=CH- -CHr— -O— CH2-, 
--CHr— -S— CH2- -CHr— SO- , -SO— CH2-, -CHr— SO2- - SOr— CH2- 
-CH2— NRlO- , - NRlO— CH2- -NRlO— CO-, - CO— NRIO. or a group of the 
formula 



15 




wherein W and Z each independently represent hydrogen, fluoro, or chloro; W* and Z' 
each independently represent hydrogen, fluoro, chloro, or methyl; and Q represents NH, 
0,S,orCH2; 

" represents a single or double bond; 

20 r1 represents hydrogen, halo, hydroxy, cyano, nitro, amino, 0x0, (CrC6)alkyl, 

(Ci-C6)alkoxy,hydroxy(Ci-C6)alkyl, hydroxy(Ci-C6)alkoxy, (C2-C6)a]k€nyl, (C2- 
C6)alkynyl, CH2NH2 , haIo(C,-C6)alkyI, halo(CrC6)alkoxy, C(CF3)20H, SO2NH2, 
SO2NR^10, SO.Rn.NHSaR"; NfCH^^SO2CH2, NR9Rl0, CH.NHfOffi, 
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CH2NH(S02R11), >3HCOr12 C0R12, CHNR13 , 0R14 SR^\ (C3-C7)cycloalkyl, aiyl, 
substituted aiyl, (Ci-C4)alkyI-aryl, (CrC4)alkyl-substituted aiyl, heterocycle, substituted 
heterocycle, (CrC4)alkyl-heterocycle, or (Ci-C4)alkyI-substituted heterocycle; 

provided that where '*C'* represents an aiyl group, r1 is other than oxo, (d- 
5 C6)alkenyl,or(C2-C6)alkynyl; 

r2 through RS each independently represent hydrogen, halo, hydroxy, cyano, 
nitro, amino, (CrC6)alkyl, (CrC6)alkoxy, hydroxy(CrC6)alkyI, hydroxy(CrC6)alkpxy, 
(C2-C6)alkenyl, (C2-C6)alkynyl, CH2NH2 , halo(CrC6)alkyl, halo(CrC6)alkoxy, 
C(CF3)20H, SO2NH2, SO2NR9r10^ SOiR^^ NHSO2RI 1, NR9r10, CH2NH(0H), 
10 CH2NH(S02R11), NHC0R12 C0R12 , CHNR13 , ORI^ SRI^, (C3-C7)cycloalkyl, aiyl, 
substituted aryl, (Ci-C4)alkyl-(C|-C6)aIkoxy, (Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted 
aryl, heterocycle, substituted heterocycle, (CrC4)alkyl-heterocycle, or (CrC4)alkyl- 
substituted heterocycle; 

provided that where "A", "B", or "C" represents an aiyl group, each of r2 through 
15 R7 is other than (C2-C6)alken)d or (C2-C6)alkynyl; 

r9 represents indq>endent]y at each occurrence cyano, (Ci-C6)all(yl, (d- 
C6)alkoxy, (Ci-C4)alkyHCrC6)alkoxy , haIo(Ci-C6)alkyl, hydn)xy(Ci-C6)alkyl, (C3- 
C7)cycloalkyl, NH-(Ci-C6)alky]amine, N,N-(CrC6)dialkylanune, aiyl, substituted aryl, 
(Ci-C4)aIkyl-aryl, (Ci-C4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (Ci- 
20 C4)alkyl-heterocycle, or (CrC4)alkyl-substituted heterocycle; 

RlO 

represents independently at each occurrence hydrogen or (Ci-C6)alkyl 
or r9 and RlO together with the nitrogen atom to which they are attached, form a 
substituted or unsubstituted heterocycle group; 

R11 represents independently at each occuirence amino, (Ci-C6)alkyl, (Ci- 
25 C6)alkoxy, halo(Ci-C6)aIkyl, (C3-C7)cycloalkyl, aryl, substituted aryl, (Ci-C4)allq^l-aryl, 
(Ci-C4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (Ci-C4)alkyl- 
heterocycle, or (Ci-C4)alkyl-substituted heterocycle; 
r12 

rq>resents independently at each occurrence hydrogen, amino, (CrC6)alkyl, 
hydroxy(Ci-Q)alkyl, halo(Ci-C6)aIkyl, (Ci-C6)alkoxy, (CrC6)alkyKCi-C6)alkoxy, CC3- 
3 0 C7)cycloalkyl, NH-(Ci-C6)alkylamine, N,N-(C j -C6)dialkylaniine, aryl, substituted aryl, 
(Ci-C4)alkyl-aryl, (Ci-C4)aIIcyI-substituted aryl, heterocycle, substituted heterocycle, (Ci- 
C4)alkyl-heterocycle, or (CrC4)alkyl-substituted heterocycle; 
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represOTts independently at each occurrence OH, (Ci-C6)alkyl, (C3- 
C7)cycloallcyl, aryl, heterocycle, or a substituted aiyl or heterocycle; 

r14 represents independently at each occunence (C3-C7)cycloalkyl, aryl, 
substituted aryl, acyl, (Ci-C4)alkyl-aryl, (CrC4)alkyl-substituted aryl, heterocycle, 
5 substituted heterocycle, (Ct-C4)alkyl-heterocycle, (Ci-C4)alkyl-substituted heterocycle, or 
{CrC4)aIkyHC3-C7)cycloalkyl; 

or a pharmaceutically acceptable salt thereof. 

Examples of such disorders include Conn's Syndrome, primary and secondary 

10 hyperaldosteronism, increased sodiiun retention, increased magnesium and potassium 
excretion (diuresis), increased water retention, hypertension (isolated systolic and 
combined systolic/diastolic), arrhythmias, myocardial fibrosis, myocardial infarction, 
Bartter's Syndrome, disorders associated with excess catecholamine levels, diastolic and 
systolic congestive heart failure (CHF), peripheral vascular disease, diabetic nephropathy, 

15 cirrhosis with edraia and ascites, esophageal vaiicies, Addison's Disease, muscle 
weakness, increased melanin pigmentation of the skin, weight loss, hypotension, 
hypoglycemia, Cushing*s Syndrome, obesity, hypertension, glucose intolerance, 
hypeiglycemia, diabetes mellitus, osteoporosis, polyuria, polydipsia, inflammation, 
autoimmune disorders, tissue rejection associated with organ transplant, malignancies 

2 0 such as leukemias and lymphomas, acute adrenal insufBciency, congenital adrenal 

hyperplasia, rheumatic fever, polyarteritis nodosa, granulomatous polyarteritis, inhibition 
of myeloid cell lines, immune proliferation/scpoptdsis, HPA axis suppression and 
regulation, hypercortisolemia, modulation of the Thl/Th2 cytokine balance, chronic 
kidney disease, stroke and spinal cord injury, hypercalcemia, hypergylcemia, acute 

25 adrenal insufficiency, chronic primary adrenal insufficiency, secondary adrenal 

insufficiency, congenital adrenal hyperplasia, cerebral edema, thrombocytopenia, and 
Little's syndrome, systemic inflammation, inflammatory bowel disease, systemic lupus 
eiydiematosus, discoid lupus erythematosus, polyartitis nodosa, Wegener's 
granulomatosis, giant cell arthritis, rheumatoid arthritis, osteoarthritis, hay fever, allergic 

30 rhinitis, contact dermatitis, atopic dermatitis, exfohative dermatitis, urticaria, 

angioneurotic edema, chronic obstructive pulmonary disease, asthma, tendonitis, bursitis, 
Crohn's disease, ulcerative colitis, autoinomune chronic active hepatitis, hepatitis. 
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cinhosis, inflammatory scalp alopecia, paimiculitis, psoriasis^ inflamed cysts, pyoderma 
gangrenosum, pemphigus vulgaris, bullous pemphigoid, dermatomyositis, eosinophilic 
fasciitis, relapsing polychondritis, inflammatory vasculitis, sarcoidosis. Sweet's disease, 
type 1 reactive leprosy, capillary hemangiomas, lichen planus, , erythema nodosum, acne, 
5 hirsutism, toxic epidennal necrolysis, erythema multiform, cutaneous T-cell lymphoma, 
emphysema, Alzheimer's Disease, and multiple sclerosis. 

As a particular aspect, the present invention provides a method of treating a 
pathological disorder susceptible to mineralocorticoid or glucocorticoid receptor 
modulation comprising administering to a patient in need thereof an effective amount of a 

1 0 compdimd of Formula I, as described more fully herein and above* As a more particular 
aspect, the present invention provides a method of treating a pathological disorder 
susceptible to mineralocorticoid or glucocorticoid receptor antagonism comprising 
administering to a patient in need thereof an effective amount of a compound of Formula 
I, as described herein and above. As an even more particular aspect, the present invention 

1 5 provides a method of treating systolic and/or diastolic congestive heart failure or 

inflammation or rheumatoid arthritis comprising administering to a patient in need thereof 
an effective amount of a compound of Formula I, as described herein and above. 

Certain of the tricyclic compounds corresponding to Formula I are believed to be 
novel and, tiius, to constitute another embodiment of the present invention. As such, the 

2 0 present invention also provides a novel compound of Formula I: 




Formula I 

wherein. 



BNSDOCID: <WQ a004O526»7A2 I > 



wo 2004/052847 PCT/US2003/016213 

-11- 

A, B, and C each indq)endently represent an aryl» heterocycle, or benzofused 
heterocycUc ring; 

X and Y together represent -CH2— CH2- , -CH=CH-, -CHr— -O— 
-CEt— -S— CH2-, -CH2— SO , -SO— CH2- -CH2— SO2- - SO2— CH2- 
-CH2— NRlO- , - NRlO— CH2" -NRlO— CO, - CO— NRlO«, or a group of the 
formula 

w " z 




or 



whmin W and Z each independently represent hydrogen, iluoro, or chloro; W and Z' 
each independently represent hydrogen, fluoro, chloro, or methyl; and Q rq)resents NH, 
10 0,S,orCH2; 

" represents a single or double bond; 

r1 represents halo, hydroxy, cyano, nitro, amino, 0x0, (Ci-C6)alkyl, (Cr 
C6)alkoxy, hydroxy(Ci-C6)alkyl, hydroxy(Ci-C6)alkoxy, (C2-C6)alkenyl, (C2-C6)a]kynyl, 
CH2NH2, halo(Cre6)alkyl, halo(CrC6)alkoxy, C(CF3)20H, SO2NH2, SQ2NR^10, 
15 SO2R". NHSO2RII, NfCH^lSO?CH, ,NR9r10, CHjNHCOH), CH2NH(S02R1 1), 

NHC0R12. C0R12, CHNR13 , Or14^ sRI^ , (C3-C7)cycloalfcyl, aiyl, substituted aryl, 
(Ci-C4)alkyl-aryl, (CrC4)alkyl-substituted aiyl, heterocycle, substituted heterocycle, (Ci- 
C4)alkyl-heterocycle, or (CrC4)alkyl->substituted heterocycle; 

provided that where "C* represents an aryl group, R^ is other than 0x0, (C2- 
2 0 C6)alkenyl, or (C2-C6)alkynyl; 

further provided that where "C" represents a benzofused-heterocycle then r1 may 
also represent hydrogen; 

R2 througji each independently represent hydrogen halo, hydroxy, cyano, nitro, 
amino, (CrC6)al]cyl, (CrC6)allcoxy, hydroxy(Ci-C6)alkyl, hydroxy(CrC6)alkoxy, (C2- 
25 C6)alkenyl, (C2-C6)alkynyl, CH2NH2 , halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, C(CF3)20H, 
SO2NH2, SO2NR^10 SO2RII, NHSO2RII, Nr9r10, CH2NH(0H), CHsNHCSOsR^I), 
NHC0R12, C0R12 , CHNR13 ^ or14, sr14 (C3-C7)cycloalkyl, aryl, substituted aiyl, 
(Ci-C4)alkyl-aryl, (CrC4)alkyl-(Ci-C6)aIkoxy, (Ci-C4)alkyl-substituted aryl, heterocycle, 
substituted heterocycle, (Ci-C4)alkyl-heterocycle, or (CrC4)a]kyl-substituted heterocycle; 
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provided that where "A", *TB", or "C" represents an aryl group, each of r2 through 
R'' is other than (C2"C6)alkenyl or (C2-C6)alkynyl; 

further provided that where "C" represents a phenyl ring and represents halo 
then at least one of r2 and r3 is other than hydrogen, (Cj-C6)alkyl, aiyl, substituted aryl, 
5 (CrC4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, CHF2, or CF3; 

further provided that where "C" represents a six-membered ring and R^ represents 
cyano, amino, NR^rIO, or NHCOCH3 and r2 and r3 are each hydrogen, then R^ is not 
bound at the 4-position of said six-membered ring; 

further provided that where "C represents a six-membered ring and R^ represents 
1 0 nitro, and r2 and r3 are each hydrogen, then R^ is not bound at the 2, 4, or 6-position of 
said six-membered ring; 

R^ represents independently at each occuirence cyano, (C]-C6)a]kyl, (Cr 
C6)alkoxy, (Ci-C4)allcyHCi-C6)alkoxy , haIo(Ci-C6)alkyl, hydroxy(Ci-C6)aIkyl, (C3- 
C7)cycloalkyl, NH-(Ci-C6)alkylamine, N,N-(CrC6)dialkylam]ne, aryl, substituted aryl, 
15 (Ci-C4)alkyl-a3yl, (Ci-C4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (d- 
C4)alkyl-heterocycle, or (CrC4)alkyl-5ubstituted heterocycle; 

r1^ represents independently at each occurrence hydrogen or (Ci-C6)alkyl 
or R^ and R^^ together with the nitrogen atom to which they are attached, form a 
substituted or unsubstituted heterocycle group; 
20 r1 1 represents independently at each occurrence amino, (Ci-C6)a]kyl, (Ci- 

C6)alkoxy, halo(Ci-C6)alkyl, (C3-C7)cycloalkyl, aryl, substituted aryl, (CrC4)alkyl-aryl, 
(Ci-C4)alkyl-substituted arjd, heterocycle, substituted heterocycle, (CrC4)alkyl- 
heterocycle, or (Ci-C4)alkyl-substituted heterocycle; 

r12 represents independently at each occurrence hydrogen, amino, (CrC6)alkyl, 

2 5 hydroxy(CrC6)alkyl, halo(Ci-C6)alkyl, (Ci-C6)alkoxy, (Ci-C6)alkyHCi-C6)alkoxy, (C3- 

C7)cycloalkyl, NH-(Ci-C6)alkylamine, NJ^I-(CrC6)dialkylanMne, aryl, substituted aryl, 
(Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (d- 
C4)alkyl-heterocycle, or (Ci-C4)alkyl-substituted heterocycle; 

Rl3 represents independently at each occurrence OH, (Ci-C6)alkyl, (C3- 

3 0 C7)cycloalkyl, aryl, heterocycle, or a substituted aryl or heterocycle; 

Rl4 

represents independently at each occurrence (C3-C7)cycloalkyl, aryl, 
substituted aryl, acyl, (CrC4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, heterocycle. 
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substituted heterocycle, (CrC4)alkyl-heterocycle, (Ci-C4)alkyl-substituted heterocycle, or 
(Ci-C4)alkyHC3-C7)cycloalkyl; 

or a pharmaceutically acceptable salt thereof. 

In another embodiment, the present invention provides a method of treating a 
5 pathological disorder susceptible to steroid hormone nuclear receptor modulation 
comprising administering to a patient in need thereof an effective amount of a novel 
compound of Formula I, or a pharmaceutically acceptable salt thereof, as described more 
fiilly herein and above. Examples of such disorders include Conn's Syndrome, primary 
and secondary hyperaldosteronism, increased sodium retmtion, increased magnesium and 

10 potassium excretion (diuresis), increased water retention, hypertension (isolated systolic 
and combined systohc/diastolic), arrhythmias, myocardial fibrosis, myocardial infarction, 
Bartter's Syndrome, disorders associated with excess catecholamine levels, diastolic and 
systolic congestive heart faihire (CHF), peripheral vascular disease, diabetic nephropathy, 
cirrhosis with edema and ascites, esophageal varicies, Addison's Disease, muscle 

15 weakness, increased melanin pigmentation of the^sldn» weight loss, hypotension, 
hypoglycemia, Cushing's Syndrome, obesity, hypertension, glucose intolerance, 
hyperglycemia, diabetes mellitus, osteoporosis, polyuria, polydipsia, inflammation, 
autoimmune disorders, tissue rejection associated with organ transplant, malignancies 
such as leukemias and lymphomas, acute adrenal insufficiency, congenital adrenal 

2 0 h)peiplasia, rheumatic fever, polyarteritis nodosa, granulomatous polyarteritis, inhibition 

of myeloid cell lines, immune proliferation/^optosis, HPA axis suppression and 
regulation, bypercortisolemia, modulation of the Thl/Tb2 cytokine balance, chronic 
kidney disease, stroke and spinal cord injury, hypercalcemia, hypergylcemia, acute 
adrenal insufBciency, chronic piimaiy adrenal insufficiency, secondary adrenal 
25 insufficiency, congenital adrenal hyperplasia, cerebral edema, thrombocytopenia, and 
Little's syndrome, systemic inflammation, inflanmiatoxy bowel disease, systemic lupus 
erythematosus, discoid lupus erythematosus, polyartitis nodosa, Wegener's 
granulomatosis, giant cell arthritis, rheumatoid arthritis, osteoarthritis, hay fever, allergic 
rhinitis, contact dermatitis, atopic dermatitis, exfoliative dermatitis, urticaria, 

3 0 angioneurotic edema, chronic obstructive puhnonary disease, asthma, tendonitis, bursitis, 

Crohn's disease, ulcerative colitis, autoimmune chronic active hepatitis, hepatitis, 
cirrhosis, inflanunatory scalp alopecia, panniculitis, psoriasis, inflamed cysts, pyoderma 
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gangrenosum, pemphigus vulgaris, bullous pemphigoid, dermatomyositis, eosinophilic 
fasciitis, relapsing polychondritis, inflammatory vasculitis, sarcoidosis. Sweet's disease, 
type 1 reactive leprosy, capillary hemangiomas, lichen planus, , erythema nodosum, acne, 
hirsutism, toxic epidermal necrolysis, erythema multifoim, and cutaneous T-cell 
5 lymphoma. 

As a particular aspect, the present invention provides a method of treating a 
pathological disorder susceptible to mineralocorticoid or glucocorticoid receptor 
modulation comprising administering to a patient in need thereof an effective amount of a 
novel compound of Formula I, as described herein and above. More particularly, the 

1 0 present invention provides a method of treating a pathological disorder susceptible to 
mineralocorticoid or glucocorticoid receptor antagonism comprising administering to a 
patient in need thereof an effective amount of a novel compound of Formula ^ as 
described herein and above. As an even more particular aspect, the present invention 
provides a method of treating systolic and/or diastolic congestive heart failure or 

1 5 inflammation comprising administering to a patient in need thereof an effective amount of 
a novel compound of Formula I, as described herein and above. 

In addition, the present invention also provides a method of modulating a steroid 
honnone nuclear receptor comprising administering to a patient in need thereof an 
effective amount of a confound of Formula I, or a pharmaceutically acceptable salt 

2 0 thereof. More particularly, the present invention provides a method of modulating MR or 
GR comprising administering to a patient in need thereof an effective amount of a 
compound of Formula I, or a pharmaceutically acceptable salt th^eof, as described herein 
and above. As an even more particular aspect, the present invention provides a method of 
modulating MR or GR comprising administaing to a patirat in need thereof an effective 

2 5 amount of a novel contpound of Formula as described herein and above, More 
particular still, the present invention provides a method of antagonizing MR or GR 
comprising administering to a patient in need thereof an effective amount of a compound 
of Formula I, or a novel compound of Formula I, all as described herein and above. 
In addition, the present invention provides pharmaceutical compositions of 

30 compounds of Formula I, including any pharmaceutically acceptable salts and hydrates 
thereof, comprising a compound of Formula I in combination with a pharmaceutically 
acceptable carrier, diluent or excipient. More particularly, the present mvention provides 
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pharmaceutical compositions comprising a novel compound of Foraiula I in combination 
with a pharmaceutically acceptable carrier, diluent or excipient. This invention also 
encompasses novel intennediates, and processes for the synthesis of the compounds of 
Formula 1. 

5 The present invention also provides the use of a compound of Formula I, or a 

pharmaceutically acceptable salt thereof, for the manufacture of a medicament for treating 
a pathological disorder susceptible to steroid hormone nuclear receptor modulation. More 
particularly, the present invention provides the use of a novel compound of Formula I, or 
a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for 
1 0 treating a pathological disorder susceptible to steroid hormone nuclear recq)tor 

modulation. As an even more particular aspect, the present invention provides the use of 
a novel compound of Formula I for the manufacture of a medicament for treating 
congestive heart failure or inflanmiation. 

15 DETAILED DESCMPTION OF THE INVENTION 

The present invention provides compounds with afSnity for steroid hormone 
nuclear receptors, particularly MR and/or GR, which could be used to modulate (i.e. 
rq)ress, antagonize, agonize, partially antagonize, partially agonize) receptor activity and 
gene expression, th^by influencing physiological functions related to steroid hormone 

2 0 levels and/or steroid hormone receptor activity. In this regard, such ligands are believed 
to be useful in treating or preventing a multitude of pathological disorders susceptible to 
steroid hormone nuclear receptor modulation. Thus, methods for the treatmrat or 
prevention of pathological disorders susceptible to storoid hormone nuclear receptor 
modulation constitute an important embodiment of the present invention. As a particular 

2 5 aspect, the present invention provides compounds useful as mineralocorticoid or 

glucocorticoid receptor modulators. As a more particular aspect, the present invention 
provides compounds useful as mineralocorticoid or glucocorticoid receptor antagonists, 
hi addition, certain of the compounds of Formula I are believed to be novel which 
constitute yet another important embodiment of the present invention, 

30 As will be understood by the skilled artisan, some of the compoxmds useful for the 

methods of the present invention may be available for prodrug formulation. As used 
herein, the term ""prodrug" refers to a compound of Formula I which has been stmcturally 
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modified such that in vivo the prodrug is converted, for example, by hydrolytic, oxidative, 
reductive, or enzymatic cleavage, into the parent molecule ("drug") as given by Formula L 
Such prodrugs may be, for example, metabolically labile ester derivatives of the parent 
compound where said parent molecule bears a carboxylic acid group. Conventional 
5 procedures for the selection and preparation of suitable prodrugs are well known to one of 
ordinary skill in the art. Conversely, some compounds of Formula I may be suitable as 
antedrugs. "Antedrugs" are themselves pharmacologically active agents, containing 
metabolically labile functional groups, that upon administration are subsequently 
deactivated in vivo. Lee et al. Arch. Phawi, Res., 25(2); 11 1-136 (2002) provides a 

1 0 discussion of such antedrugs and their utility. 

It is also understood that many of the steroid hormone nuclear receptor modulators 
of the present invention may exist as pharmaceutically acceptable salts and, as such, 
pharmaceutically acceptable salts are therefore included within the scope of the present 
invention. The tenn "pharmaceutically accqptable salt" as used herein, refers to salts of 

15 the compounds of Formula I, which are substantially non-toxic to living organisms. 

Typical pharmaceutically acceptable salts include those salts prepared by reaction of the 
compounds of the present invention with a pharmaceutically acceptable mineral or 
organic acid or an organic or inorganic base. Such salts are known as acid addition and 
base addition salts. It is further understood by the skilled reader that salt fonns of 

2 0 pharmaceutical compounds are commonly used because they are often more readily 
crystallized, or more readily purified, than are the free bases. In all cases, the use of the 
pharmaceutical compounds of the present inv^tion as salts is cont^plated in the 
description herein. Hence, it is understood that where compounds of Formula I are 
capable of forming salts, the phannaceutically acceptable salts and isoforms thereof are 

2 5 encompassed in the names provided herein. 

Acids commonly employed to form acid addition salts are inorganic acids such as 
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phosphoric acid, and 
the like, and organic acids such as /7-toluenesulfonic, meflianesulfonic acid, oxalic acid, 
/>-bromophenylsulfonic acid, carbonic acid, succinic acid, citric acid, benzoic acid, acetic 

3 0 acid, and the like. Examples of such pharmaceutically acceptable salts are the sulfate, 

pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, monohydrogenphosphate, 
dihydrogenphosphate, metaphosphate, pyrophosphate, bromide, iodide, hydroiodide, 
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dihydroiodide, acetate, propionate, decanoate, caprylate, acrylate, fonnate, hydrochloride, 
dihydrochloride, isobutyrate, caproate, heptanoate, propiolate, oxalate, malonate, 
succinate, suberate, sebacate, fmnarate, maleate, butyne-l,4-dioate, hexyne-l,6-dioate, 
benzoate, chlorobenzoate, methylbenzoate, hydroxybenzoate, methoxybenzoate, 
5 phthalate, xylenesulfonate, phenyl acetate, phenyl propionate, phenyl butyrate, citrate, 
lactate, a-hydroxybutyrate, glycolate, tartrate, methanesulfonate, propanesulfonate, 
naphthalene- 1 -sulfonate, n^ththalene-2-sulfonate, mandelate and the like. Base addition 
salts include those derived fi-om inorganic bases, such as ammonium or alkali or alkaline 
earth metal hydroxides, carbonates, bicarbonates, and the like. Such bases useful in 

10 preparing the salts of this invention thus include sodium hydroxide, potassium hydroxide, 
ammonium hydroxide, potassium carbonate, sodimn carbonate, sodium bicarbonate, 
potassium bicarbonate, calcium hydroxide, calcium carbonate, and fhe like. 

As used herein, the tenn "stereoisomer" refers to a compound made up of the same 
atoms bonded by the same bonds but having different three-dimensional structures which 

15 are not interchangeable. The three-dimensional structures are called configurations. As 
used herein, the term "raantiomer*' refers to one of two st^eoisomers whose molecules 
are nonsupeiimposable minror images of one another. The term "chiral center" refers to a 
carbon atom to which four different groups are attached. As used herein, the temi 
"diastereomers" refers to stereoisomers which are not enantiomers. In addition, two 

2 0 diastereomers which have a differmt configuration at only one chiral center are referred to 
herein as "qpimers". The terms "racemate", "racemic mixtare" or "racemic modification" 
refer to a mixture of equal parts of enantiomers. 

The compounds of the present invention may have one or more chiral centers and 
may, therefore, exist in a variety of stereoisomeric configurations. As a consequence of 

2 5 these chiral centers the compounds of the present invention may occur as racemates, 
mixtures of enantiomers, and as individual enantiomers as well as diastereomers and 
mixtures of diastereomers. All such racemates, enantiomers, and diastereomers are within 
the scope of the present invention. Enantiomers of the compoimds provided by the 
present invention can be resolved, for example, by one of ordinary skill in the art using 

30 standard techniques such as those described by J. Jacques, et al.^ "Enantiomers, 
Racemates, and Resolutions", John Wiley and Sons, Inc., 1981. 
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The terms *'R" and **S" are used herein as commonly used in organic chemistry to 
denote specific configuration of a chiral center. The term "R" (rectus) refers to that 
configuration of a chiral center with a clockwise relationship of group priorities (highest 
to second lowest) when viewed along the bond fi-om the chiral carbon toward the lowest 
5 priority group. The term "S" (sinister) refers to that configuration of a chiral center with a 
counterclockwise relationship of group priorities (hi^est to second lowest) when viewed 
along the bond fi:om the chiral carbon toward the lowest priority group. The priority of 
groups is based upon their atomic number (in order of decreasing atomic number). A 
partial hst of priorities and a discussion of stereochemistry is contained in "Nomenclature 
10 of Organic Compounds: Principles and Practice", (J.H. Fletcher, et aL, eds., 1974) at 
pages 103-120. 

The specific stereoisomers and enantiomers of compounds of Formula I can be 
prepared by one of ordinary skill in the art utilizing well known techniques and processes, 
such as those disclosed by Eliel and Wilen, "Stereochemistry of Organic Compounds", 
15 John Wiley & Sons, Inc., 1 994, Chapter 7; Separation of Stereoisomers, Resolution, 
Racemization; and by Collet and Wilen, ^'Enantiomers, Racemates, and Resolutions'*, 
John Wiley & Sons, be, 1981 . For example, q>ecific stereoisomers and enantiomers can 
be prepared by stereospecific syntheses using enantiomerically and geometrically pure, or 
enantiomerically or geometrically enriched starting materials. In addition, the specific 

2 0 stereoisom^ and enantiomers can be resolved and recovered by techniques such as 

chromatography on chiral stationary phases, enzymatic resolution or fi:actional 
reciystallization of addition salts formed by reagents used for that purpose. 

As will be appreciated by one of ordinary skill in the art, molecules containing a 
carbon-carbon double bond may exist as geometric isomers. Two methods are commonly 
25 used to designate the specific isomers, the "cis-trans" method and the and Z" method 
depending on whether flie groups attached to each of fiie ethylene carbons are Hie same or 
different. A discussion of geometric isomerism and the naming of specific isomers is 
found in March, "Advanced Organic Chemisty*, John Wiley & Sons, 1992, Chapter 4. 
All such geometric isomers^ as well as mixtures of individual isomers, are contenq)lated 

3 0 and provided by the present invention. 

Where used herein, the term "Pg" refers to a suitable oxygen or nitrogen protecting 
group. Suitable oxygen or nitrogen protecting groups, as used herein, refers to those 
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groups intended to protect or block the oxygen or nitrogen group against undesirable 
reactions during synthetic procedures. Whether the term **Pg", as used herein, represents 
an oxygen protecting group or a nitrogen protecting group will be readily apparent to the 
ordinarily skilled artisan. The suitability of the oxygen or nitrogen protecting group used 
5 will depend upon the conditions that will be employed in subsequent reaction steps 

wherein protection is required, and is well within the knowledge of one of ordinary skill 
in the art. 

Connnonly used nitrogen protecting groups are disclosed in Greene, Trotective 
Groups In Organic Synthesis, 3"^ Edition** (John Wiley & Sons, New York (1999)). 

1 0 Suitable nitrogen protecting groups comprise acyl groups such as formyl, acetyl, 
propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyI, 2-bromoacetyl, trifluoroacetyl, 
trichloroacetyl, phthalyl, o-nitrophenoxyacetyl, .alpha.-chlorobutyryl, benzoyl, 4- 
chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl, and the like; sulfonyl groups such as 
benzenesulfonyl, p-toluenesulfonyl and the like; carbamate forming groins such as 

1 5 benzyloxycarbonyU p-chlorobenzyloxycarbonyl, p-methoxybenzyloxycaibonyl, p- 
nitrobenzyloxycarbonyl, 2-ni1robenzyloxycarbonyl, p-bromobenzyloxycarbonyl, 3,4- 
dimethoxybenzyloxycaibonyl, 3,S-dimethoxybenzyIoxycarbonyl, 2,4- 
dimetfaoxybenzyloxycaibonyl, 4-me&oxyb^izyloxycarbonyl, 2-nitro-4,5- 
dimetfaoxybenzyloxycaibonyl, 3,4,5-trimethoxybeii2yloxycarbonyl, i-(p-biphen3dyl)-l- 

20 methylethoxycarbonyl, .alpha.,.alpha.-dimethyl-3,5-dimethoxyben2yloxycaibon^^ 
benzhydryloxycarbonyl, t-butyloxycaibonyl, diisopropylmethoxycarbonyl, 
isopropyloxycaibonyl, ethoxycaibonyl, methoxycarbonyl, allyloxycarbonyl, 2,2 
trichloroethoxycarbonyl, phenoxycarbonyl, 4-nitrophenoxycaibonyl, fIuormyl-9- 
methoxycarbonyl, cyclopentyloxycaibonyl, adamantyloxycarbonyl, 

2 5 cyclohexyloxycarbonyl, phenylthiocarbonyl and the like; alkyl groups such as benzyl, 

triphenyhnethyl, benzyloxymethyl and the like; and silyl groups such as trimethylsilyl and 
the like. Commonly used oxygen protecting groups are also disclosed in Greene (supra). 
Suitable oxygen protecting groups comprise alkyl groups such as methyl ,eth)4, and the 
like; silyl groups such as t-butyldimethylsilyl, t-butyldiphenylsilyl, triisopropylsilyl, and 

30 the like, with t-butyldimethylsilyl being preferred. Other commonly used oxygen 
protecting groups include benzyl, 4-nitrophenyl methyl, benzoyl, and the like. 
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As used herein the term "(CrC4)alkyr refers to a straght o 
monovalent, saturated aliphatic chain of 1 to 4 carbon atoms and includes, but is not 
limited to methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and the like. 

As used herein the term "(CrC6)alkyl" refers to a straight or branched, 
5 monovalent, saturated aliphatic chaia of 1 to 6 carbon atoms and includes, but is not 
limited to methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-pentyl, n-hexyl, 
and the like. It is understood that the tenn "(Ci-C4)alkyl" is included within the definition 
of "(Ci-C6)alkyl". 

As used herein the term "(Ci-Cio)alkyr refers to a straight or branched, 

10 monovalent, saturated aliphatic chain of 1 to 10 carbon atoms and includes, but is not 
limited to methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tertiary butyl, pentyl, 
isopentyl, hexyl, 2,3-dimethyl-2"biityl, hq>tyl, 2,2-dimethyl-3-pentyl, 2-methyl-2-hexyl, 
octyl, 4-methyl-3-heptyl and the Uke. It is understood that the terms ''(Ci-C4)alkyl" and 
"(Ci-C6)alkyr are included within the definition of "(CrCio)allorr. 

15 As used herein, the terms "Me", "Et", "Pr", "i-Pr", W and "t-Bu" refer to methyl, 

ethyl, propyl, isopropyl, butyl and tert-butyl respectively. 

As used herein, the term "(Ci-C4)alkox/' refers to an oxygen atom bearing.a 
straight or branched, monovalent, saturated aliphatic chain of 1 to 4 carbon atoms and 
includes, but is not limited to methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, and the 

2 0 like. As used herein the term "(C]-C$)a]kox/' refers to an oxygen atom bearing a straight 
or branched, monovalent, saturated aliphatic chain of 1 to 6 carbon atoms and includes, 
but is not limited to methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, n-pentoxy, n- 
hexoxy, and the like. It is understood that the term "(CrC4)alkoxy" is included within flie 
definition of "(CrC6)alkoxy'\ 

25 As used herein, the term **hydroxy(CrC4)aIkyr' refers to a straigjit or branched, 

monovalent, saturated aliphatic chain of 1 to 4 carbon atoms bearing a hydroxyl group 
attached to one of the carbon atoms. As used herein, the term **hydroxy(CrC6)alkyr 
refers to a straight or branched, monovalent, saturated aliphatic chain of 1 to 6 carbon 
atoms bearing a hydroxyl group attached to one of the carbon atoms. It is xmderstbod that 

30 the term '*hydroxy(Ci -C4)alkyl" is included within the definition of *liydroxy(Ci- 

C6)alkyr\ As used herein, the term *Tiydroxy(Ci-C4)alkoxy" refers to an oxygen atom 
bearing a straight or branched, monovalent, saturated ahphatic chain of 1 to 4 carbon 
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atoms, further bearing a hydroxy! group attached to one of the carbon atoms. As used 
herein, the term "hydroxy(Ci-C6)alkoxy' refers to an oxygen atom bearing a straight or 
branched, monovalent, saturated aliphatic chain of 1 to 6 carbon atoms, further bearing a 
hydroxyl group attached to one of the carbon atoms. It is understood that the term 
5 "hydroxy(Ci-C4)alkoxy" is included within die definition of *Tiydroxy(CrC6)alkoxy". 

As used herein, the term "(Gi'C6)alkyl-(CrC6)alkoxy* refers to a straight or 
branched, monovalent, saturated aliphatic chain of 1 to 6 carbon atoms which has a (Ci- . 
C6)alkoxy group attached to the aliphatic chain. The term "(Ci-C4)alkyl-(CrC6)alkox/* 
refers to a straight or branched, monovalent, saturated aliphatic chain of 1 to 4 carbon 
10 atoms which has a (CrC6)alkoxy group attached to the aliphatic chain. It is understood 
that the tenn "(CrC4)alkyKCrC6)alkoxy* is included within the definition of 
"(Ci-C6)a]kyl-(Ci-C6)a]koxy*. "(CrC6)alkoxymethylene" refers to a methylene group 
bearing a (Ci-C6)alkoxy group. "(Ci-C6)alkoxy(CrC6)alkoxy-methylene refers to a 
methylene group bearing a (Ci-C6)alkoxy group which, in turn, bears an additional (Ci- 
1 5 C6)alkoxy group attached to the aliphatic chain. 

As used herein, fte terms "halo", "halide" or "hal" of 'Hal" refer to a chlorine, 
bromine, iodine or fluorine atom, unless otherwise specified herein. 

As used herein, the term '1ialo(Ci-C4)aUQ^l" refers to a straight or branched, 
monovalent, saturated aliphatic chain of 1 to 4 carbon atoms bearing one or more halo 

2 0 groups attached to one or more of the carbon atoms. As \ised herein, the term '"haloCCi- 

C6)alkyr' refers to a straight or branched, monovalent, saturated aliphatic chain of 1 to 6 
carbon atoms bearing one or more halo groups attached to one or more of flie carbon 
atoms. It is understood that the term 1)alo(Ci-C4)alkyr' is included within the definition 
of "halo(Ci-C6)alkyl". Typical examples of •lialo(Ci-C6)alkyl" include CF3, C3IF2, 
25 CH2F, and the like. As used herein, the term *1ialo(Ci-C4)alkoxy'' refers to an oxygen 
atom bearing a straight or branched, monovalent, saturated aliphatic chain of 1 to 4 
carbon atoms, further bearing one or more halo groups attached to one or more of die 
carbon atoms. As used herein, the term **halo(Ci-C6)alkoxy' refers to an oxygen atom 
bearing a straight or branched, monovalent, saturated aliphatic chain of 1 to 6 carbon 

3 0 atoms, further bearing one or more halo groups attached to one or more of the caibon 

atoms. It is understood that the term "halo(Ci-C4)aIkoxy" is included within the 
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definition of "haIo(CrC6)alkoxy". Typical examples of "halo(CrC6)alkoxy" include 
OCF3, OCHF2, OCH2F, and the like. 

As used herein the term "(C2-C6)alkenyl" refers to a straight or branched, 
monovalent, unsaturated aliphatic chain having from two to six carbon atoms and having 
5 a double bond. Typical (C2-C6)alkenyl groups include ethenyl (also known as vinyl), 1- 
methylethenyl, 1-methyM-propenyl, 1-butenyl, 1-hexenyl, 2-methyl-2-propenyl, 1- 
propenyl, 2-propenyI. 2-butenyl, 2-pentenyl, and the like. 

As used herein the term "(C2-C6)alkynyl" refers to a straight or branched, 
monovalent, unsaturated aliphatic chain having from two to six carbon atoms and having 
10 a triple bond 

As used herein, the term "acyl" refers to a hydrogen or a (Ci-C6)alkyl group 
attached to a carbonyl group. Typical acyl groups include formyl, acetyl, propionyl, 
butyryl, val«yl, and caproyl. 

As used herein, the term "aryV refers to a monovalent carbocyclic group 
15 containing one or more fused or non-fused phenyl rings and includes, for example, 

phenyl, 1- or 2-naphthyl, 1.2-dihydronaphthyl, 1,2,3,4-tetrahydronaphthyl, and the like. 
The term "substituted aryl" refers to an aryl group substituted with one to three moieties, 
preferably one or two, chosen from the group consisting of acyl, halogen, hydroxy, cyano, 
nitro, amino, (CrC6)alkyl, (Ci-C4)alkylsulfonyl, balo(C]-C:6)alkyl, (Ci-C6)alkoxy, 
2 0 halo(Ci-C6)alkoxy, (CrC6)aIkylthio, (C3-C7)cycIoalkyl, (Ci-C4)aIkyl-(C3-C7)cycloaIkyi, 
aryl, (Ci-C4)alkyl-aryl, heterocycle, (Ci-C4)alkyl-heterocycle, (Ci-C4)alkoxy-heterocycle, 
(Ci-C6)alkoxycarbonyl, , N J^(Ci-C6)dialkyIamine, NH(Ci-C6)alkylamine, NHS02(Ci- 
C4)alkyl, (CrC4)alkyl-N,N-(Ci-C6)dialkylamine, (Ci-C4)alkoxy-N,N-(C)-C6)dialkylamine 
difluoromethyl, difluoromethoxy, trifluoromethyl, trifluoromethoxy, CF2CF3, benzoyl, 
25 phenoxy, or an aryl or heterocycle group further substituted with one to two moieties 
selected from the group consisting of : 
(Ci-C4)alkyl, 
(C3-C7)cycloalkyl, 
halo, 

30 hydroxy, 

(Ci-C4)alkoxy, 
CPs, 
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0CF3, 
CHF2, 

CX3BF2. 

CF2CF3, 

cyano, 

nitro, 

amino, 

NH(Ci-C4)alkylaimne, and 
N,N-( Ci-C4)dialkylamine; 



As used herein, the term "(Ci-C6)alkyl-aryr' refers to a straight or branched, 
monovalent, saturated aliphatic chain of 1 to 6 carbon atoms which has an aryl group 
attached to the aliphatic chain. **(Ci-C4)alkyl-aryr' refers to a straight or branched, 
monovalent, saturated aliphatic chain of 1 to 4 carbon atoms which has an aryl group 
15 attached to the aliphatic chain. It is understood that the term "(C3-C4)alkyl-aryr is 
included within the definition of "(Ci-C6)aIkyl-aryl. Examples of "(Ci-C6)aIkyI-aryr^ 
include the following: 







and the like. 

20 As used herein, the tenn "(Ci-C4)alkyI--substituted aryl" refers to a straight or 

branched, monovalent, saturated aliphatic chain of 1 to 4 carbon atoms which has a 
substituted aryl group, as described above, attached to the aliphatic chain. Examples of 
"(Cj-C4)alkyl-substituted aryl" include methylbenzyl, phenylbenzyl, nitrobenzyl, 
methoxybenzyl, chlorobenzyl, bromobenzyl, dimethlybenzyl, aminobenzyl, 

2 5 dichlorobenzyl, and the like. 

As used herein, the term "aryl(Ci-C6)alkoxy" refers to an oxygen atom bearing a 
straight or branched, monovalent, saturated aliphatic chain of 1 to 6 caibon atoms wherein 
said aliphatic chain, in turn, bears an aryl group. 
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As used herein the tenn "(C3-Cio)cyc]oallcyr' refers to a saturated hydrocarbon 
ring structure composed of one or more fused or unfused rings containing from three to 
ten carbon atoms. Typical (C3-Cio)cycloalkyl groups include cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, adamantanyl, and the like. "(C3- 
5 C7)cycloalkyl" refers to a saturated hydrocarbon ring structure composed of one or more 
fused or unfused rings containing from three to seven carbon atoms. It is understood that 
the definition of "(C3-C7)cycloalkyr' is included within the definition of "(C3- 
C,o)cycloalkyl". The term "substituted (C3-C7)cycloalkyl" refers to a "(C3-C7)cycloalkyl 
group substituted with one or two moieties chosen from the group consisting of halogen, 

10 hydroxy, cyano, nitro, amino, (CrC6)alkyl, (C|-C6)alkoxy, (Ci-C4)alkyl-(C3- 

Cio)cycloalkyl, (Ci-C4)alkyl-aryl. (Ci-C6)alkoxycarbonyl,N4^(Ci-C6)dialkylamine, 
NH(Ci-C6)alkylamine, (Ci^4)alkyl-NJ^-Ci-C6dialkylamine, difluoromethyl, 
difluoromethoxy, trifluoromethyl, and trifluoromethoxy. 

As used herein, the term "(Gi-C4)alkyl-(C3-C7)cycloalkyl" refers to a straight or 

15 branched, monovalent, saturated aliphatic chain of 1 to 4 carbon atoms which has a (C3- 
C7)cycloalkyl attached to the aliphatic chain. Included within the term "(Ci-C4)alkyl-(C3- 
C7)cycloalkyl" are the following: 




and the like. As used herein, the term "(CrC4)alkyI-substituted (C3-C7)cycloalkyl" refers 
20 to a straight or branched, monovalent, saturated aliphatic chain of 1 to 4 carbon atoms 
bearing a substituted (C3-C7)cycloalkyI group attached to the aliphatic chain. 
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As used herein the tenn "(C3-C7)cycloalkoxy" refers to an oxygen atom bearing a 
saturated hydrocarbon ring structure composed of one or more fused or unfused rings 
containing from three to seven carbon atoms. 

As used herein, the term "(Ci-Ce) alkoxycarbonyl" refers to a carbony] group 
5 having a (Ci-C6)alkyl group attached to the carbonyl carbon through an oxygen atom. 
Examples of this group include t-butoxycarbonyl, methoxycarbonyl, ethoxycarbonyl and 
the like. It is understood that the term "(C1-C4) alkoxycarbonyl" is included within the 
definition of "(CrCe) alkoxycarbonyl". 

As used herein the term '^heterocycle" refers to a saturated or unsaturated, five- or 
10 six-membered ring, which contains one to four heteroatoms selected from the group 

consisting of oxygen, sulfur, and nitrogen. It is understood that the remaining atoms are 
carbon and that the heterocycle may be attached at any point which provides for a stable 
structure. Examples of heterocycle groups include thiophenyl, furyl, tetrahydrofuryl, 
. pyrrolyl, imidazolyl, pyrrazolyl, thiazolyl, thiazolidinyl, isothiazolyl, oxazolyl, isoxazolyl, . ? 
15 triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl, pyridyl, pyridinyl, pyrimidyl, pyrazinyl, 
pyridiazinyl, triazinyl, imidazolyl, dihydropyrimidyl, tetrahydropyrimdyl, pyrrolidinyl, 
piperidinyl, piperazinyl, pyrazolidinyl, pyrimidinyl, imidazolidimyl, morpholinyl, pyranyl, 
thiomorpholinyl, and the like. As used herein, the term "benzofused heterocyclic ring" or 
"benzofused heterocycle" refers to a saturated or unsaturated, five- or six-membered ring, 

2 0 which contains one to four heteroatoms selected from the group consisting of oxygen, 

sulfur, and nitrogen, and which is fused to a phenyl group. Representative "benzofused 
heterocyclic rings" include benzooxazole, benzoimidazole, benzimidazole, benzofiiran, 
benzothiophene, benzothiazole, azaindole, and indole. 

The term "substituted heterocycle" represents a heterocycle group substituted 
25 with one or two moieties chosen from the group consisting of acyl, halogen, hydroxy, 

cyano, nitro, amino, (Ci-C6)alkyl, (Ci-C4)alkylsulfonyl, halo(Ci-C6)alkyl, (CrC6)alkoxy, 
halo(CrC6)alkoxy, (Ci-C6)alkylthio, (C3-C7)cycloallcyl, (Ci-C4)alkyl-(C3-C7)cycloalkyl, 
aryl, (Ci-C4)alkyl-aryl, heterocycle, (Ci-C4)alkyl-heterocycle, (Ci-C4)alkoxy-heterocycle, 
(Ci-C6)alkoxycarbonyl, , NJS[(Ci-C6)dialkylamine. NHCOCH3. NH(CrC6)alkylamine, 

3 0 NHS02(C,-C4)alkyl, (CrC4)alkyl-N.N-CrC6dialkylamine, (Ci<:4)alkoxy-NJSr.Cr 

Cedialkylamine, difluoromethyl, difluoromethoxy, trifluoromethyl, trifluoromethoxy. 
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CF2CF3, or an aryl or heterocycle group further substituted with one to two moieties 
selected from the group consisting of : 

(C,-C4)alkyl, 

(C3-C7)cycloallcyl, 
5 halo, 

hydroxy, 

(Ci-C4)alkoxy, 

CF3, 
OC3F3, 

10 CHF2, 

OCHF2, 
CF2CF3, 
cyano, 

: ... nitro, . . ■ 

15 ; . amino, 

NH(Ci-C4)alkylamine, and 
N,N-( Ci-C4)dialkylamine; 

Examples of substituted heterocycle include methylisoxazole, dimethylisoxazole, 
2 0 methylimidazole, trifluoromethyl imidazole, pyridinyl thiophene, and the like. The term 
"substituted benzofused heterocycle" represents a benzofused heterocycle group 
substituted with one or two moieties chosen from the group consisting of acyl, halogen, 
hydroxy, cyano, nitro, amino, (Ci-C6)alkyl, halo(CrC6)alkyl, or (Ci-C6)alkoxy. 
As used herein, the term "(Ci-C4)alkyl-heterocycle" refers to a straight or 
25 branched, monovalent, saturated aliphatic chain of 1 to 4 carbon atoms which has a 

heterocycle group attached to the aliphatic chain. Examples of 'XCi-C4)alkyl-heterocycle" 
include: 
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5 and the like. 

The term "(Ci-C4)aUcyl-substituted heterocycle'* refers to a straight or branched, 
monovalent, saturated aliphatic chain of 1 to 4.carbon atoms bearing a substituted 
heterocycle group attached to the aliphatic chain. 

As used herein, the term "(CrC4)alkoxy-heterocycle" refers to an oxygen atom 
1 0 bearing a straight or branched, monovalent, saturated aliphatic chain of 1 to 4 carbon 
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atoms which has a heterocycle group attached to the aliphatic chain. Examples of 'X^i- 
C4)alkoxy-heterocycle" include: 



o 






and the like. 

The term "(Ci-C4)alkoxy-substituted heterocycle" refers to a straight or branched, 
10 monovalent, saturated aliphatic chain of 1 to 4 carbon atoms bearing a substituted 
heterocycle group attached to the aliphatic chain. 
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As used herein the tenn **NH(C3-C7)cycloalkyr' refers to an amino group 
substituted with a saturated hydrocarbon ring structure composed of one or more fused or 
uniused rings containing from three to seven carbon atoms. 

As used herein the term 'TS[,N-(Ci-C6)dialkylamine" refers to a nitrogen atom 
substituted with two straight or branched, monovalent, saturated aUphatic chains of 1 to 6 
carbon atoms. Included within the term '*N,N-(Ci-C6)dialkylamine" are -N(CH3)2, - 
N(CH2CH3)2, -N(CH2CH2CH3)2, -N(CH2CH2CH2CH3)2, and the Uke, '^^[-(CrCe) 
alkylamine" refers to a nitrogen atom substituted with a straight or branched, monovalent, 
saturated aliphatic chains of 1 to 6 carbon atoms. 

As used herein the term *XCrC6)alkyl-N,N-Ci-C6dialkylaniine'' refers to straight 
or branched, monovalent, saturated aliphatic chain of 1 to 6 carbon atoms which has an 
N,N-(CrC6)dialkylamine attached to the aliphatic chain, hicluded within the term "(Cr 
C6)alkyl-N,N-(CrC6)dialkylamine" are the folloAving: 



and the like. 

As used herein the term "(Ci-C6)alkoxy-N,N-(Ci-C6)dialkylamine" refers to an 
oxygen atom bearing a straight or branched, monovalent, saturated aliphatic chain of 1 to 
6 carbon atoms which has an NJ^-Ci*C6 dialkylamine attached to the aliphatic chain. 
Included within the term "Ci-Ce alkoxy-N,N-(CrC6)dialkylamine" iare the following: 






BNSDOCIO: <WO__2004052847A2_I_> 



wo 2004/052847 



PCT/US2003/016213 



-30- 








and the like. 

The compounds of the present invention have an aiyl, heterocycle, or benzofiised- 
heterocycle ring (ring of Formula T) attached to the tricyclic core. Each of these ring 
5 structures, in turn, may be singularly or multiply substituted as denoted in Fonnula L As 
a consequence^ a uniform method of numbering is needed to denote the positions on the 
rings where substitution occurs or may occur. As such, where ring "C* is a five- 
membered ring, the following numbering pattem is used to denote the positions on the 
ring where substitution occurs, or may occur 



Where ring **C" is a six-membered ring, the following numbering pattem is used to denote 
the positions on the ring where substitution occurs, or may occur 



As stated, the compounds of the present invention may have a benzofused- 
heterocycle ring (ring "C of Formula T) attached to the tricyclic core. Each of these ring 



10 




15 
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Structures, in turn, may be singularly or multiply substituted as denoted in Formula I. 
More particularly, where ring **C" is a benzofuzed-heterocycle, ring "C" attaches to ttie 
tricyclic core of Formula I through the phenyl portion of the bicyclic system and the 
substituents r1-R3 attach to ring "C" through the heteroatom containing portion of the 
5 bicycUc ring system. This particular configuration of ring "C", when "C" represents a 
benzofuzed heterocycle, in relation to the tricyclic core of Formula I and the substituents 
r1-R3 is given by the following: 




Representative examples where ring "'C is a benzoiused-heterocycle include 
1 0 benzoimidazole, benzothiazole, benzooxazole, benzothiadiazole, indazole, indole, 

oxindole, and benzimidazole. 

Representative examples where ring "C* is a benzo&sed-heterocycle and at least 

one of R1-R3 is other than hydrogen, include benzoimidazolone, benzotfaiazolone, 

benzooxazolone, indoline, N-methylbenzoimidazolone, N-ethylbenzoimidazolone, N- 
1 5 propylbenzoimidazolone, N-isopropylbenzoimidazolone, N~isobutylbenzoimidazolone, 

N-trifluoroethylbenzoimidazolone, N-phenylbenzoimidazolone, N- 

pyridinylbenzoimidazolone, N-imidazolylbenzoimidazolone, N- 

thiazolylbenzoimidazolone, N-oxazolylbenzoimidazolone, N- 

morpholinoethylbenzoimidazolone, N-morpholinopropylbenzoimidazolone, N- 
2 0 methylpiperazinylethylbenzoimidazolone, N-(l -piperdinyl)ethyIbenzoimidazolone, N-(l- 

pyirolidinyl)ethylbenzoimidazolone, N-(l-piperdin-4-yl)ethylbenzoimidazolone, N-(l- 

methylpiperdin-4-yl)benzoimidazolone, N-(l-pyrrolidin-3-yl)benzoimidazolone, and N- 

(I-methylpyrrolidin-3-yl)benzoimidazolone, and the like. 

The designation " " refers to a bond that protrudes forward out of the plane 

25 of the page. 

The designation " ••■••"Hi " refers to a bond that protrades backward out of the 
plane of the page. 
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As used herein, the term "steroid honnone nuclear receptor modulatof refers to 
those nuclear honnone receptor ligands which bind to any one of GR, MR, AR, ER, or 
PR, of the larger class of nuclear hormone receptors, and either agonize, antagonize, 
partially agonize, partially antagonize, or repress the receptor's activity. 
5 As used herein the tenn "mineralocorticoid receptor" or "MR" refers to the 

mineralocorticoid receptor subtype, of the larger class of nuclear honnone receptors, 
which binds the mineralocorticoid honnone aldosterone, as its cognate ligand. 
The term "mineralocorticoid receptor modulator" or '^mineralocorticoid modulator" or 
"MR modulator" as used herein, refers to those nuclear hormone receptor Ugands which 

1 0 bind to the mineralocorticoid receptor subtype and modulate (i.e. agonize, antagonize, 
partially agonize, partially antagonize, or repress) the receptor activity. As a particular 
embodiment, the present invention provides antagonists of MR activity. 

As used herein the term "glucocorticoid receptor" or "GR" refers to the 
glucocorticoid receptor subtype, of the larger class of nuclear hormone receptors, which 

15 binds the glucocorticoid honnones Cortisol, corticosterone, or cortisone as its cognate 
ligand. The term "glucocorticoid receptor modulator" or "glucocorticoid modulator" or 
"GR modulator", as used herein, refers to those nuclear honnone recq)tor ligands which 
bind to the glucocorticoid receptor subtype and modulate (i.e. agonize, antagonize, . 
partially agonize, partially antagonize, or repress) the receptor activity. 

20 As used herein, the term "disorder susceptible to steroid hormone nuclear receptor 

modulation" refers to any pathological disorder, of any origin, known or believed to be 
responsive to administration of a modulator (i.e. agonist, antagonist, partial agonist, or 
partial antagonist) of a steroid hormone nuclear receptor. Such pathological disorders 
include Conn's Syndrome, primary and secondary hyperaldosteronism, increased sodium 

2 5 retention, increased magnesium and potassium excretion (diuresis), increased water 

retention, hypertension (isolated systolic and combined systolic/diastolic), anfaytfamias, 
myocardial fibrosis, myocardial infarction, Bartter's Syndrome, disorders associated with 
excess catecholamine levels, diastolic and systohc congestive heart failure (CHF), 
peripheral vascular disease, diabetic nephropathy, cinhosis with edema and ascites, 

3 0 esophageal varicies, Addison's Disease, muscle weakness, increased melanin 

pigmentation of the skin, weight loss, hypotension, hypoglycemia, Cushing*s Syndrome, 
obesity, hypertension, glucose intolerance, hyperglycemia, diabetes melhtus, osteoporosis. 
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polyuria, polydipsia, inflammation, autoimmune disorders, tissue rejection associated 
with organ transplant, malignancies such as leukemias and lymphomas, acute adrenal 
insufficiency, congenital adrenal hyperplasia, rheumatic fever, polyarteritis nodosa, 
granulomatous polyarteritis, inhibition of myeloid cell lines, immune 
5 proliferation/apoptosis, HPA axis suppression and regulation, hypercortisolemia, 

modulation of the Thl/Th2 cytokine balance, chronic kidney disease, stroke and spinal 
cord injury, hypercalcemia, hypergylcemia, acute adrenal insufficiency, chronic primary 
adrenal insufficiency, secondary adrenal insufficiency, congenital adrenal hyperplasia, 
cerebral edema, thrombocytopenia, and Little's syndrome, systemic inflammation, 

10 inflammatory bowel disease, systemic lupus erythematosus, discoid lupus erythematosus, 
polyartitis nodosa, Wegener's granulomatosis, giant cell arthritis, rheumatoid arthritis, 
osteoarthritis, hay fever, allergic rhinitis, contact dermatitis, atopic dermatitis, exfoliative 
dermatitis, urticaria, angioneurotic edema, chronic obstructive pulmonary disease, 
asthma, tendonitis, biu-sitis, Crohn's disease, ulcerative colitis, autoimmune chronic active 

15 hq)atitis, hepatitis, cirrhosis, inflanmiatory scalp alopecia, parmiculitis, psoriasis, 
• inflamed cysts, pyoderma gangrenosimi, pemphigus vulgaris, bullous pemphigoid, 
dermatomyositis, eosinophilic fasciitis, relapsing polychondritis, inflanunatory vasculitis, 
sarcoidosis. Sweet's disease, type 1 reactive leprosy, capillary hemangiomas, lichen 
planus, , erythema nodosum, acne, hirsutism, toxic epidermal necrolysis, erythema 

2 0 multiform, cutaneous T-cell lymphoma, emphysema, Alzheimer's Disease, and multiple 
sclerosis. 

As used herein the term "congestive heart failure" (CHF) or "congestive heart 
disease" refers to a disease state of the cardiovascular system whereby the heart is imable 
to efficiently pump an adequate volume of blood to meet the requirements of the body's 

2 5 tissues and organ systems. Typically, CHF is characterized by left ventricular failure 

(systolic dysfunction) and fluid accumulation in the lungs, witii the underlying cause 
being attributed to one or more heart or cardiovascular disease states including coronary 
artery disease, myocardial infarction, hypertension, diabetes, valvular heart disease, and 
cardiomyopathy. The term "diastolic congestive heart failure" refers to a state of CHF 

3 0 characterized by impairment in the ability of the heart to properly relax and fill with 

blood. Conversely, the term "systolic congestive heart failure" refers to a state of CHF 
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characterized by impairment in the ability of the heart to properly contract and eject 
blood 

As appreciated by one of skill in the art, pathological disorders may present as a 
"chronic" condition, or an "acute" episode. The term "chronic", as used herein, means a 
5 condition of slow progress and long continuance. As such, a chronic condition is treated 
when it is diagnosed and treatment continued throughout the course of the disease. 
Conversely, the term "acute"means an exacerbated event or attack, of short course, 
followed by a period of remission. Thus, the treatment of pathological disorders 
contemplates both acute events and chronic conditions. In an acute event, compound is 
1 0 administered at the onset of symptoms and discontinued when the symptoms disappear. 
As described above, a chronic condition is treated throughout the course of the disease. 

As used herein the term "patient" refers to a mammal, such a mouse, gerbil, guinea 
pig, rat, dog or human. It is understood, however, that the preferred patient is a human. 
As used herein, the temis "treating", "treatment**, or '^o treat" each mean to alleviate 
15 symptoms, eliminate the causation of resultant symptoms either on a temporary or 
permanent basis, and to prevent, slow the appearance, or rev^e the progression or 
severity of resultant symptoms of the named disorder. As such, the methods of this 
invention encompass both therapeutic and prophylactic administration. 

As used herein the term "effective amount*' refers to the amount or dose of the 

2 0 compound, upon single or multiple dose administration to the patient, which provides the 

desired effect in the patient under diagnosis or treatment An effective amount can be 
readily determined by the attending diagnostician, as one skilled in the art, by the use of 
known techniques and by observing results obtained under analogous circumstances. In 
determining the effective amount or dose of compound administered, a number of factors 
25 are considered by the attending diagnostician, including, but not limited to: the species of 
mammal; its size, age, and general health; the degree of involvCTioit or the severity of the 
disease involved; the response of the individual patient; the particular compound 
administered; the mode of administration; the bioavailability characteristics of the 
preparation administered; the dose regjmen selected; the use of concomitant medication; 

3 0 and other relevant circumstances. 

A typical daily dose will contain from about 0.01 mg/kg to about 100 mg/kg of 
each compound used in the present method of treatment. Preferably, daily doses will be 
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about 0.05 mg/kg to about 50 mg/kg, more preferably from about 0.1 mg/kg to about 25 
mg/kg. 

Oral administration is a preferred route of administering the compoimds employed 
in the present invention whether administered alone, or as a combination of compounds 
5 capable of acting as a mineralocorticoid receptor modulator. Oral administration, 

however, is not the only route, nor even the only preferred route. Other preferred routes 
of administration include transdermal, percutaneous, pulmonary, intravenous, 
intramuscular, intranasal, buccal, sublingual, or intrarectal routes. Where the steroid 
hormone nuclear receptor modulator is administered as a combination of compounds, one 

10 of the compounds may be administered by one route, such as oral, and the other may be 
administered by the transdennal, percutaneous, pulrnonary, intravenous, intramuscular, 
intranasal, buccal, sublingual, or intrarectal route, as particular circumstances require. 
The route of administration may be varied in any way, limited by the physical properties 
of the con4)ounds and the convenience of the patient and the caregiver. 

15 The compounds employed in the present invention may be administered as 

pharmaceutical compositions and, therefore, pharmaceutical compositions incorporating 
compounds of Formula I, and more particularly the novel compounds of Formula I, are 
important embodiments of the present invention. Such compositions may take any 
physical form that is pharmaceutically acceptable, but orally administered pharmaceutical 

2 0 compositions are particularly preferred. Such pharmaceutical compositions contam, as an 

active ingredient, an effective amount of a compound of Formula I, including the 
pharmaceutically acceptable salts and hydrates thereof, which effective amount is related 
to the daily dose of the compound to be administered Each dosage unit may contain the 
daily dose of a given compound, or may contain a fraction of the daily dose, such as one- 
25 half or one-third of the dose. The amount of each compound to be contained in each 
dosage umt depends on the identity of the particular compound chosen for the therapy, 
and other factors such as the indication for which it is given. The pharmaceutical 
compositions of the present invention maybe formulated so as to provide quick, 
sustained, or delayed release of the active ingredient after administration to the patient by 

3 0 employing well known procedures. 

The following discussion provides typical procedures for preparing 
pharmaceutical compositions incorporating the compoimds of the present inventioiL 



BNSDOCIO: <WO__2004052e47A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-36- 

However, the following is in no way intended to limit the scx)pe of the pharmaceutical 
compositions provided by the present invention. 

Compositions are preferably foraiulated in a miit dosage form, each dosage 
containing from about 1 to about 500 mg of each compound individually or in a single 
5 imit dosage form, more preferably about 5 to about 300 mg (for example 25 mg). The 
term "unit dosage form" refers to a physically discrete unit suitable as unitary dosages for 
a patient, each luiit containing a predetemiined quantity of active material calculated to 
produce the desired therapeutic effect, in association with a suitable phaimaceutical 
carrier, diluent, or excipient. 

1 0 The inert ingredients and manner of formulation of the pharmaceutical 

compositions are conventional. The usual methods of formulation used in pharmaceutical 
science may be used here. All of the usual types of compositions may be used, including 
tablets, chewable tablets, capsules, solutions, parenteral solutions, intranasal sprays or 
powders, troches, suppositories, transdermal patches and suspensions. In general, 

15 compositions contain from about 0.5% to about 50% of the compounds in total, 

depending on the desired doses and the type of composition to be used. The amount of 
the compound, however, is best defined as the "effective amounf that is, the amount of 
each compound which provides the desired dose to the patient in need of such treatment 
The activity of the compounds employed in the present invention do not depend on the 

2 0 nature of the composition, hence, the compositions are chosen and formulated solely for 
convenience and economy. 

Capsules are prepared by mixing the compound with a suitable diluent and filling 
the proper amount of the mixture in capsules. The usual diluents include inert powdered 
substances such as starches, powdered cellulose especially crystalline and microcrystalline 

2 5 cellulose, sugars such as fructose, mannitol and sucrose, grain flours, and similar edible 

powders. 

Tablets are prepared by direct compression, by wet granulation, or by dry 
granulation. Their formulations usually incorporate diluents, binders, lubricants and 
disintegrators as well as the compound. Typical diluents include, for example, various 

3 0 types of starch, lactose, mannitol, kaolin, calcimn phosphate or sulfate, inorganic salts 

such as sodium chloride and powdered sugar. Powdered cellulose derivatives are also 
useful. Typical tablet binders are substances such as starch, gelatin and sugars such as 
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lactose, fructose, glucose and the like. Natural and synthetic gums are also convenient, 

including acacia, alginates, methylcellulose, polyvinylpyrrolidine and the like. 

Polyethylene glycol, ethylcellulose and waxes can also serve as binders. 

Tablets are often coated with sugar as a flavor and sealant. The compounds may 
5 also be formulated as chewable tablets, by using large amounts of pleasant-lasting 

substances such as mannitol in the formulation, as is now well-established practice. 

Instantly dissolving tablet-like formulations are also now frequently used to assure that 

the patient consumes the dosage form, and to avoid the difficulty in swallowing sohd 

objects that bothers some patients. 
10 A lubricant is often necessary in a tablet formulation to prevent the tablet and 

punches from sticking in the die. The lubricant is chosen from such slippery soUds as 

talc, magnesium and calcium stearate, stearic acid and hydrogenated vegetable oils. 
Tablet disintegrators are substances which swell when wetted to break up the 

tablet and release the compound. They include starches, clays, celluloses, algins and 
15 gums. More particularly, com and potato starches, methylcellulose, agar, bentonite, wood 

cellulose, powdered natural sponge, cation-exchange resins, alginic acid, guar gum, citrus 

pulp and carboxymethylcellulose, for example, maybe used, as well as sodium lauiyl 

sulfate. 

Enteric fonnulations are often used to protect an active ingredient from the 
20 strongly acid contents of the stomach. Such formulations are created by coating a solid 
dosage form with a fifan of a polymer which is insoluble in acid environments, and 
soluble in basic environments. Exemplary films are cellulose acetate phtfaalate, polyvinyl 
acetate phthalate, hydioxypropyl methylcellulose phthalate and hydroxypropyl 
methylcellulose acetate succinate. 

2 5 When it is desired to administer the compound as a suppository, the usual bases 

may be used. Cocoa butter is a traditional suppository base, which may be modified by 
addition of waxes to raise its meUing point slightly. Water-miscible suppository bases 
comprising, particularly, polyethylene glycols of various molecular weights are in wide 
use, also. 

3 0 Transderaial patches have become popular recently. Typically they comprise a 

resinous composition in which the drugs will dissolve, or partially dissolve, which is held 
in contact with the skin by a film which protects the composition. Many patents have 
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appeared in the field recently. Other, more cotnpUcated patch compositions are also in 
use, particularly those having a membrane pierced with innumerable pores through which 
the drugs are pumped by osmotic action. 

It is imderstood by one of ordinary skill in the art that the procedures as described 
5 above can also be readily applied to a method of treating pathological disorders 

susceptible to steroid hormone nuclear receptor modulation , and particularly congestive 
heart failure. 

Particular Aspects of the Methods and Uses of the Invention 

10 The following list sets out several groupings of particular substituents and particular 

variables for compounds of Formula L It will be understood that certain methods and 
uses as described herein, employing compounds of Formula I having such particular 
substituents or variables, represent particular aspects of the methods and uses of the 
present invention. It will be further understood that each of these groupings of particular 

15 substituents and particular variables may be combined with other provided groupings, to 
create still additional particular aspects of the methods and uses of the present invention. 

Thus, a particular aspect of the methods and uses of the present invention is one 
wherein the compound to be administered is a compound of Formula I, wherein: 

(a) "A*' represmts phenyl, pyridine, pyrimidine, pyrazine,- thiophene, oxazole, 

20 imidazole, or thiazole; 



(b) "A" represents a ring selected fi-om the following 
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(c) "A" represents the following 




(d) "A" represents 




(e) '"B" represents phenyl, pyridine, pyrimidine, pyrazine, thiophene, oxazole, 
imidazole, or thiazole; 



(f) *'B" represents an aryl or heterocyclic ring selected from the foUowing 



10 




(g) **B" represents the following 




15 (h) **B'* represents 
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(i) C represents an aryl, heterocycle, or benzofiised heterocycle selected from the 
following 



Q) C represents the following 
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(k) "C" represents a benzofiised heterocycle having a non-hydrogen substituent at 
at least one of R1-R3, wherein said benzofiised heterocycle having a non- 
hydrogen substituent is given by the following: 
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(1) "C" represents a benzofused heterocycle having a non-hydrogen 

substituent at at least one of R1-R3, wherein said benzofused heterocycle 
having a non-hydrogen substituent is given by the following: 





or 




10 



(m.) X-Y represents -CH2 — CH2- , -CH2— O- , -O — CH2- , -CH2 — S- , 
-S^CHa- , -NRlft—cO- , -CO— NRIO- , -CH2— NR^O- , 
- NRIQ— CH2- -CH<:H-, or a group of the formula 




15 



(n) 



wh^in W and Z each rqiresent hydrogen, fluoro, or chloro; and W and 
Z' each represent hydrogen, fluoro, chloro, or methyl, and Q represents 
NH,0,S,orCH2; 

X-Y represents -CHr— CHr- , -CHr— O- , -CH=CH-, or a groiqj of 
the formula 

w ,z 




W T 



4^ 



20 



wherein W and Z each represent hydrogen, fluoro, or chloro; and W* and Z' each 

represent fluoro, chloro, or methyl, and Q represents NH, O, S, or CH2; 

(o) X-Y represents -O—CH2-, -CHr- S-, -S— CH2-, -NRIQ— CO- 

. -CO— NRlO-, -CH2— NRlO-, or -NRIO— CH2-; 
(p) X-Y represents -CH2— CH2-; 
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(q) X-Y represents -CH2— 
(r) X-Y represents -0 — CH2-; 
(s) X-Y represents -CHr— 
(t) X-Y represents -S — CH2-; 
5 (u) X-Y represents -NRIQ— CO-; 

(v) X-Y represents -NR^O — CO- wherein RIO represents hydrogen or 
methyl; 

(w) X-Y represents -CO— NR^O-; 

(x) X-Y represents -CO — NR^^- wherein RIO represents hydrogen or 
10 methyl; 

(y) X-Y represents -CH2—NRIO-; 

(z) X-Y represents -CH2 — NR^O- wherein RIO represents hydrogen or 
methyl; 

(aa) X-Y represents -NRIQ— CH2-; 
15 (bb) X-Y represents -NR^O — CH2- wherein R10rq>resents hydrogen or 

methyl; 

(cc) X-Y represents -CH=CH-; 

(dd) " " rq>resents a double bond 

2 0 Additional particular aspects of the methods and uses of the present invention are 

those wherein the compound to be administa-ed is a compound of Formula I, wh^ein R^ 
is as follows: 

(a) r1 represents hydrogen, halo, hydroxy, cyano, nitro, amino, 0x0 , (Ci- 
C6)alkyl, (Ci-C6)alkoxy, hydroxy(Ci-C6)alkyl, hydroxy{Ci-C6)alkoxy, (C2- 
25 C6)alkenyl, (C2-C6)alkynyl, CH2NH2,halo(Ci-C6)alkyl, halo(CrC6)alkoxy, 

SO2NH2 , SO2NR9r10, SO2RI 1, NH SO2RI 1, N(CH3)S02CH3, 
CH2NH(S02R11), NR9r10^ NHC0R12 , C0R12 , CHNR13, OR^^ , sr14 
C3-C7)cycloalkyl, heterocycle , (Ci-C4)alkyl-heterocycle, or substituted 
heterocycle, provided that where "C" represents an aiyl group then R^ is other 

3 0 than 0x0 , (C2-C6)alkenyl, or (C2-C6)alkynyl; 
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(b) r1 represents SQzRI 1, N(CH3)S02CH3. ORI* , SR^^ (C3-C7)cycloalkyl, 
(Ci-C4)alkyI-heterocycle or oxo provided "C" does not represent an aryl group 
when r1 is oxo; 

(c) R1 represents hydrogen, halo, hydroxy, cyano, nitro, amino, (Ci-C6)allQ^l, (Ci- 
5 C6)alkoxy, hydroxy(Ci -C6)alkyl, hydroxy(Ci -C6)alkoxy, (C2-C6)alkenyl, (C2- 

C6)alkynyl, CH2NH2.halo(Ci-C6)alkyl, halo(CrC6)alkoxy, SO2NH2 , 
SO2NR9r10, NHSO2RI 1, CH2NH(S02R1 1), NR9r10, NHC0R12 , C0R12 , 
CHNRI 3^ heterocycle , substituted heterocycle, provided that where **C* 
represents an aryl group then R^ is other than (C2-C6)alkenyl or (C2- 
10 C6)alkynyl; 

(d) r1 represents halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Ci-C6)alkoxy, 
hydroxymethyl, CH2NH2 , CHF2 , CF3 , OCHF2 ,0CF3 , SO2NH2 , 
SO2NR9r10, NH SO2RI 1, CH2NH(S02Rl h NR9r10, NHCORI^ , C0R12 
CHN(OH), heterocycle , substituted heterocycle; 

15 

Further particular aspects are those methods and uses wherein the compound to be 
administered is a compound of Formula I wherein R^ is as follows: 

(a) r1 represents halo; 

(b) R^ represents bromo, chloro, or fluoro; 

20 (c) r1 represents hydroxy attached at the 3, 4, or 5 position of ring "C" when "C** 

represents a six-membered ring; 

(d) r1 represents cyano; 

(e) r1 represents amino; 

(f) r1 represents 0x0 provided "C does not represent an aryl group; 
25 (g) Rlrepresentsmethyl, ethyl, propyl, or isopropyl; 

(h) r1 represents methyl; 

(i) r1 represents methoxy or ethoxy; 
(j) r1 represents methoxy; 

(k) R^ represents hydroxymethyl; 
30 (1) r1 represents aminomethyl; 

(m)Rl represents difluoromethyl, trifluoromethyl, diiluoromethoxy, or 
trifluoromethoxy; 
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(n) represents difluoromethyl, trifluoromethyl, or difluorometfaoxy; 
(o) represents sulfonamido; 
(p) r1 represents SO2NR9r10; 

(q) r1 represents SOaNR^RlO^ wherein r9 represents (Ci-C6)alkyl, (Ci- 

C6)alkoxy, (CrC4)alkyl-(Ci-C6)alkoxy , halo(CrC6)alkyl, (C3-C7)cycloalkyl, 
aiyl, substituted aryl, (CrC4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, 
heterocycle, substituted heterocycle, (CrC4)alkyl-heterocycle, or (Ci-C4)alkyl- 
substituted heterocycle and rIO represents hydrogen or methyl, or R^ and 
rIO together with the nitrogen to which they are attached form a substituted or 
unsubstituted heterocycle; 

(r) rI represents SOiNR^rIO^ wherem r9 represents (CrC6)alkyl, (Ci-C4)alkyl- 
(CrC6)alkoxy , halo(Ci-C6)alkyl, (C3-C7)cycloalkyl, aryl, (Ci-C4)alkyl-aryl, 
heterocycle and rIO represents hydrogen or methyl, or R^ and R^O together 
with the nitrogen to which they are attached form a substituted or 
unsubstituted heterocycle; 

(s) r1 represents N-(methyl)-sulfonamido, N-(ethyl)-sulfonamido, N,Nr 

(dimethyl) sulfonamido, N-(propyl) sulfonamido, N-(benzyl)-sulfonamido, N- 
(2-methoxy ethjd) sulfonamido, morpholino-sulfonyl, N-Q)henyl)- 
sulfonamido, N-(cyclopropyl)-sulfonamido, 4-(4-trifluoromethyl-phenyl)- 
piperidinyl sulfonamido, or N-(2,2,2-trifluoro-ethyl)-sulfonanudo; 

(t) r1 represents SOiR^ ^ wherein r1 1 represents amino, (Ci-C6)alkyl, or 
morpholino; 

(u) r1 represents S02R^^ wherein R^l represents methyl; 
(v) r1 represents NH S02R1^; 

(w)r1 represents NH S02R^^ wherein R^l represents amino, (CrC6)alk3d, 

halo(Ci-C6)alkyl, (Ci-C6)alkoxy , (C3-C7)cycloalkyl, aryl, substituted aiyl, 

heterocycle, or substituted heterocycle; 
(x) r1 represents NH S02R^^ wherein R^^ represents amino, (Ci-C6)alkyl, (Ci- 

C6)alkoxy , (C3-C7)cycloalkyl, aiyl, substituted aryl, heterocycle, or substituted 

heterocycle; 
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(y) r1 represents NH SCbR^^ wherein 1 represents (CrC6)alkyl, (d- 

C6)alkoxy , (C3-C7)cycloalkyl, NH-(Ci-C6)alkylaniine, aryl, substituted aryl, 

heterocycle, or substituted heterocycle; 
(z) r1 represents NH S02R^ ^ wherein r1 ^ represents methyl, ethyl, propyl, 
5 isopropyl, butyl, or 2-methyl propyl; 

(aa) r1 represents NH S02R^ ^ wherein R^ 1 represents methyl; 

(bb) r1 represents NH S02R^ ^ wherein R^ 1 represents methyl and wherein 

said NH SO2RI ^ group is attached at the 3, 4, or 5 position of ring "C" when 

"C" represents a six-membered ring. 
10 . (cc) r1 represents NH S02R^ ^ wherein R^ 1 represents methyl and wherein 

said NH SO2RI ^ group is attached at the 3 or 5 position of ring "C" when "C" 

represents a six-membered ring, 
(dd) r1 rq)resents NH S02R^ ^ wherein R^ ^ represents trifluoromethyl or 

difluoromettiyl; 

15 (ee) r1 rq)resents NH S02K^ ^ wherein R^ 1 represrats cyclopropyl; 

(fi) r1 represents NH SOiR^ ^ wharein R^ 1 represents phenyl; 
(gg) r1 represents NH SO2R* ^ wherein R^ 1 represents phenyl substituted one 

to two times with a substituent individually selected from the group consisting 

ofinethyl, methoxy, chloro, fluoro,and trifluoromethyl; 
2 0 (hh) r1 represents NH S02R^ ^ wherein r1 1 represents 4-methy^henyl, 4- 

fluorophenyl, 4-chlorophenyl, 4-methoxyphenyl, 3,4-dichlorophenyl, or 3- 

trifluoromethylphenyl,; 
(ii) r1 rq)resents NH SO2RI ^ wherein R^ 1 represents heterocycle; 
(ij) r1 represents NH SOzR^ ^ wherein r1 1 represents thiophene or imidazole; 

2 5 (kk) r1 represents NH S02R^ ^ wherein R^ 1 represents substituted heterocycle; 

(11) r1 represents NH S02R^ ^ wherein R^ 1 represents substituted imidazole, 

isoxazole, thiazole, or thiophene; 
(mm) r1 represents NH S02R^ ^ wherein R^ ^ represents substituted imidazole, 

isoxazole, or thiophene; 

3 0 (nn) R1 represents NH SO2RI ^ wherein r1 1 represents 1 ,2-dimethyHH 

imidazole, 3,5-dimethylisoxazole, 1-methyl-lH imidazole, or 5-pyridin-2-yl- 
thiophene, or a group of the formula : 
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(oo) r1 represents NH S02R^ ^ wherein r1 1 represents 1,2-dinaethyI-lH 
imidazole, 3,5-dimethyIisoxa2ole, 1-methyHH imidazole, or 5-pyridin-2-yl- 
tbiophene; 

(pp) r1 represents N(CH3)S02CH3; 

(qq) r1 represents CH2NHSO2CH3 

(it) r1 represents NR^rIO; 

(ss)R1 represents NR^rIO, wherein R^ represents (Ci-C6)alkyl or cyano and R^O 

rq)resents hydrogen or methyl; 
(tt) r1 represents NR^rIO, wherein R^ represents (Ci-C6)alkyl and rIO 

represents hydrogen or methyl; 
(uu) r1 represents methylamine or dimethylamJne; 
(w) r1 represents NHC0R12; 

(ww) r1 represents NHCOR12 wherein r12 represents H, amino, (Ci-G6)alkyl, 
(Ci-C6)alkoxy, hydroxy(Ci-C6)alkyl, (CrC)alkyl-(CrC6)alkoxy, halo(Cr 
C6)alkyl, NH-methylamineJ^JH-ethylamine, or heterocycle; 

(xx) r1 represents NHC0R12 wherein R^^ rq)resents H, amino, (Ci-C6)alkyl, 
or heterocycle; 

(yy) r1 represents NHCOR^^ wherein r12 represents H, amino,raethyl, 

trifluoromethyl, hydroxymethyl, methoxymethyl, 
(zz) r1 represents NHCOR^^ wherem R^^ represents NH-methylamine, NH- 

ethylamine, or N,N-dimethylamine; 
(aaa) R} represents acetamido, isonicotinamido, or NHCONH2; 
(bbb) r1 represents C0R12; 

(ccc) r1 represents COR^^ wherein r12 represents H, amino, (CrC6)alkyl, (Ci- 

C6)alkoxy, hydroxy(Ci-C6)alkyl; 
(ddd) r1 represents COR^^ wherem r12 represents H, amino, (CrC6)alkyl, or 
. heterocycle; 
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(eee) R1 represents C0R12 wherein r12 represents (Ci-C6)alkoxy or 

hydrox7(Ci-C6)alkjd; 
(fH) r1 represents CHO, CONH2; 
(ggg) rI represents COOCH3; 
(hhh) r1 represents COCH2OH; 
(iii) r1 represents C0NH(CH3) or CONHCCHaCHa); 

(jjj)Rl represents OR^^ wherein R^^ represents (Ci-C)alkyl-heterocycle or acetyl; 

(kkk) r1 represents OR ^ ^ wherein 4 represents acetyl; 

(111)R1 represents OR*^ wherein r14 represents a groiq) of the formula 

>-v^lC^ or 




10 

(nunm) R^ represents OR^^ wherein r14 represents a groi^ of the foxmula 

15 (mm) r1 represents SR^"* wherein r14 represents methyl; 

(ooo) Rl represents cyclopropyl; 
(ppp) r1 represents heterocycle; 

(qqq) r1 represents pyrazine, pyridine, pyrazole, imidazole, or isoxazole; 

(nr) r1 represents pyrazin-2-yl, pyridin-2-yl, IH pyrazol-5yl, or pyridin-3-yl; 
20 (sss) r1 represents substituted heterocycle; 

(ttt)Rl represents substituted pyrazine, substituted pyridine, substituted pyrazole, 
substituted imidazole, or substituted isoxazole; or 

(uuu) r1 represents 4-trifluoromethyl-lH imidazolyl, 3,S-4imethyl isoxazolyl. 

(aaaa) R^ represents (Cl-C4)alkyl-heterocycle; 
2 5 (bbbb) r1 represents a group of the formula 

Vn^n^ or 
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Additional particular aspects of the methods and uses of the present invention are 
those wherein the compound to be administered is a compound of Formula I, wherein 
is as follows: 

(a) r2 represents hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Cr 

5 C6)alkoxy, hydroxymethyl, CH2NH2 , halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, 

SO2NH2 , SO2NR9r10, nh SO2RI 1, CH2NH(S02R1 1), NR9r10, 
NHC0R12, C0R12, CHN(OH), (C3-C7)cycloalkyl, heterocycle, (CrC4)alkyI- 
heterocycle , or substituted heterocycle; 

(b) r2 represents hydrogen, (C3-C7)cycloalkyl, or (CrC4)alkyl-heterocycle; 
10 (c) R2 represents hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Ci- 

C6)alkoxy, hydroxymethyl, CH2NH2 , halo(Ci-C6)alkyl, halo(CrC6)alkoxy, 
SO2NH2 , S02NR^10 nh SO2RI 1, CH2NH(S02R1 h NR9r10, 
NHC0R12^ C0r12, CHN(OH), heterocycle, or substituted heterocycle; 
(d) r2 represents hydrogen, halo, hydroxy, (Ci-C6)alkyl, (Ci-C6)alkoxy, CHF2 , 
15 CF3 , OCHF2, or OCF3; 

Further particular aspects are those methods and uses wherein the compound to be 
administered is a compound of Formula I wherein r2 is as follows: 

(a) r2 represents halo; 

(b) r2 represents cyclopropyl, or a group of the formula 



20 



25 



V / * 



(c) r2 rq>reseiits cycloprop>i; 

(d) r2 represoits a group of the formula 

(e) r2 represents a group of the formula 

(f) r2 represents bromo, chloro, or fluoro; 

(g) r2 represents hydroxy; 
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(h) r2 represents (CrC6)alkyl; 

(i) r2 represents methyl, isopropyl, or 2-methylpropyl; 
(j) r2 represents methyl; 

(k) r2 represents (Ci-C6)alkoxy; 
(1) r2 represents methoxy; 

(m)R2 represents CHF2 , CF3 , OCHF2, or OCF3; or 
(n) r2 represents hydrogen. 



Additional particular aspects of the methods and uses of the present invention are 
those wherein the compound to be administered is a compound of Formula I, wherein R^ 
is as follows: 

(a) r3 represents hydrogen, halo, hydroxy, cyano, amino, (Ci*<^)a]kyl, (Cr 
C6)alkoxy, hydroxymethyl, CH2NH2 , halo(Ci-C6)aIkyl, halo(CrC6)alkoxy, 
SO2NH2 , SOiNR^RlO^ NH SO2RI K CH2NH(S02R1 1), NR9r10, 
NHC0R12 C0R12, CHN(0H), heterocycle , or substituted heterocycle; 

(b) r3 represents hydrogen, halo, or (CrC6)alkyl; 

(c) r3 represents halo; 

(d) r3 represents bromo, chloro, of fluoro; 

(e) R3 represents (Ci-C6)alkyl; 
{f^ r3 represents methyl; or 
(g) r3 represents hydrogen. 

Additional particular aspects of the methods and uses of the present invention are 
those wherein the compound to be administered is a compound of Formula I, wherein R^ 
through R'7 are as follows: 

(a) r4 through R^ each independently represent hydrogen, halo, hydroxy, cyano, 
amino, (Ci-C6)alkyl, (Ci-C6)alkoxy, hydroxymethyl, CH2NH2 , CHF2, CF3, 
OCHF2,OCF3, SO2NH2, SO2CH3 , SO2NR9r10, nH SO2RII, 
CH2NH(S02R1 h NR^RlO, NHC0R12, C0R12, CHN(0H), 0R14, SR14 
aryl, heterocycle, or substituted heterocycle; 

(b) r4 through R^ each independently represent hydrogen, SO2NH2, SO2CH3, 
Or14 SRl4 oraryl; 
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(c) r4 through each independently represent hydrogen, halo, hydroxy, cyano, 
amino, (Ci-C6)alkyl, (CrC6)alkoxy, hydroxymethyl, CH2NH2 , CHF2, CF3, 
OCHF2,OCF3, SO2NH2, SOiNR^RlO, NH SO2RI I CH2NH(S02R1 1), 
NR9r10^ NHC0R12 C0R12 CHN(OH), heterocycle, or substituted 
heterocycle; 

(d) r4 through R^ each independently represent hydrogen, halo, hydroxy, (Ci- 
C6)alkyl, (CrC6)aIkoxy, or 0R14 

Further particular aspects are those methods and uses wherein the compound to be 
administered is a compoxmd of Formula I wherein R^ through are as follows: 

(a) r4 through R^ each mdependently represent halo; 

(b) R^ through R^ each indepmdently represent bromo, chloro, or fluoro; 

(c) R'^ through R'^ each independently represent hydroxy; 

(d) r4 through R'^ each independently represent (Ci<-C6)a]kyl,; 

(e) R^ through R^ each independently represent methyl, ethyl, isopropyl, or 2- 
methylpropyl 

(f) r4 through R^ each independently represent methyl; 

(g) R^ through R^ each independently represent (CrC6)alkox^ 

(h) R^ through R'^ each independently represent methoxy, methyle&oxy, ethoxy, 
orpropyloxj^ 

(i) r4 through R^ each independently represent methoxy; 
Q) R^ through R'' each independently represent ORI^; 

(k) R^ through R'^ each independently represent OR^^ wherein R^^ represents 
(CrC4)alkyl-aryl, (Ci-COalkyl-substituted aryl, (Ci-C4)alkyl-heterocycle, 
or (Ci-C4)alkyHC3-C7)cycloalkyl; 

(1) R* through R'' each independently represent OR^^ wherein R^^ 

cyclopropylmethyl, benzyl, phenylethyl, methoxyphenyl ethyl or a group of 

(he formula 
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(in)R^ through R'' each independently represent a group of the formula 

/o- 




(n) r4 through R' each independently represent cyclopropylmethoxy; 
5 (o) R^ througih R^ each independently represent trifluoromethyl, difluoromethyl, 

trifluoromethoxy, or difluoromethox)^ 
(p) R^ througih R^ each independently represent cyano, or amino; 
(q) r4 through r7 each independently represent hydroxymethyl or aminomethyl; 
(r) r4 through r7 each independently represent SC)2NH2, S02CH3, or SCH3; 
10 (s) r4 through r7 each independently represent NHC0R12 or C0R12; 

(t) r4 through r7 each independently represent NHCOR12 or C0R12 wherein 

R^2 represents independently at each occurrence hydrogen, amino, methjd, 

ormethoxy, 

(u) R^ through r7 each independently represent phenyl; 
1 5 (v) r4 through R^ each independently represent NH SOaR^ ^ ; 

(w)R4 through R^ each independently represent NH SO2RI ^ wherein R^ ^ 

represents (Ci-C6)alkyl; 
(x) r4 through R^ each mdependently represent NH SO2CH3; 
(y) r4 through R^ each independently represent NR^rI 0; 
2 0 (z) R4 through R^ each independently represent NR^rIO wherein R^ represents 

methyl and R^^ represent methyl; 
(aa) r4 through R^ each independently represent hydrogen. 

Still additional particular aspects of the methods and uses of the present invention 
25 are those wherein the compound to be administered is a compound of Fonnula I, wherein 
R* and R^ are as follows: 

(a) r4 and R^ each independently represent hydrogen, halo, hydroxy, cyano, 
amino, (CrC6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, hydroxymethyl, 
CH2NH2, SO2NH2, SO2CH3,NHSO2R11,NR9r10,nHCOR12 C0R12 
30 0R14 sr14 oraryl; 
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(b) r4 and each independently represent hydrogen, halo, hydroxy, cyano. 
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25 



amino, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propyloxy, 
methylethoxy, difluromethyl, trifluoromethyl, hydroxyraethyl, SO2CH3 , NH 
SO2RI ^ wherein Rl 1 represents (Ci-C6)alkyl, NR9r10 wherein r9 and R^ 0 
represents (Ci-C6)alkyl, NHCOR12 wherein r12 represents (Ci-C6)alkyl; 
C0R12 wherein R12 represents hydrogen, amino, or (Ci-C6)alkoxy; ORI^ 
wherein r1^ represents (CrC4)alkyl-(C3-C7)cycloallcyl , (Ci-C4)alkyl-aryl, 
(CrC4)alkyl-substituted aryl , or (Ci-C4)alkyl-heterocycle; SR14 wherein RI^ 
represents (CrC6)alkyl; or aryl; 

(c) r4 and R^ each independently represent chloro, bromo, or fluoro; 

(d) r4 and R^ each independently represent hydroxy; 

(e) r4 and R^ each independently represent cyano, or amino; 

(f) r4 and r6 each independently represent methyl, ethyl, propyl, or isopropyl; 

(g) r4 and R^ each independently represent methoxy, ethoxy, propyloxy, or 
methylethoxy; 

(h) r4 and R^ each independently represent difluromethyl, trifluoromethyl, or 
hydioxymetfayl; 

(i) r4 and r6 each independently represent SO2CH3; 

0 r4 and r6 each independently represent NHSO2CH3; 

(k) R^ and R^ each independently represent dimethylamine; 

(1) R4 and r6 each indq)endently represent OT0,C0NH2, or COOCH3; 

(m) R^ and R^ each independently represent OR^^ wherein r14 represents (Ci- 

C4)alkyl-(C3-C7)cycloalkyl , (Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl , 

or (Ci-C4)alkyl-heterocycle; 
(h) R^ and R^ each independently represent OR^^ wherein R^^ represents 

cyclopropylmethyl, phenylethyl, methoxyphenyl ethyl, or a group of the 

formula 




or 




(o) r4 and R^ each independently represent cyclopropylmethoxy; 
(p) R'* and R^ each independently represent a group of the formula 
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(q) and each independently represent SCH3; 
(r) R^ and R^ each independently represent phenyl; or 
(s) r4 and R^ each independently represent hydrogen. 

Still additional particular aspects of the methods and uses of the present invention 
are those wherein the compound to be administered is a compound of Formula I, wherein 
r5 and r7 arc as follows: 

(a) r5 and R'^ each independently represent hydrogen, hydroxxy, halo, (d- 
C6)alkyl, or (CrC6)alkoxy; 

(b) R^ and R'^ each independently represent hydroxy; 

(c) R^ and R^ each independently represent chloro. bromo. or fluoro: 

(d) R^ and R"^ each independently represent methyl, or methoxy; or 

(e) r5 and r7 each independently represent hydrogen. 

Yet additional particular aspects of the methods and uses of the present invention 
are those wherein the compound to be administered is a compoimd of Formula I, wherein 
is as follows: 

(a) r8 represents hydrogen, halo, (Ci-C6)alkyl, hydroxy(Ci-C6)alkyl , (Cp 
C4)alkyl -(Ci-C6)alkoxy, C0R12, (C3-C7)cycloalkyl, aryl or substituted aryl; 

(b) r8 represents bromo, chloro, or fluoro; 

(c) r8 represents methyl, ethyl, propyl, isopropyl, or 2-methylpropyl; 

(d) r8 represents hydroxymethyl; 

(e) r8 rq)resents (Ci-C4)alkyl -(Ci-C6)alkoxy; 

(f) r8 represents methoxymefliyl; 

(g) r8 represents COR^^ wherein r12 represents methoxy, ethoxy, 
hydroxyamethyl, or methoxymethyl; 

(h) r8 represCTts (C3-C7)cycloalkyl; 

(i) r8 represents phenyl, methoxyphenyl, methylphenyl, or phenyl-phenjd; or 
(j) rS represents hydrogen. 
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In addition, it will be understood that a most particular aspect of the methods and 
uses of the present invention are those wherein the compound to be administered is any 
compound of Formula I exemplified herein. 

5 

Particular Aspects of the Novel Compoimds of the Invention 

As discussed previously, certain compounds of Formula I are believed to be novel 
and, thus, to represent another embodiment of the present invention. The following list 
sets out several groupings of particular substituents and particular variables of the novel 
10 compounds of Formula L It will be understood that novel compounds of Formula I 
having such particular substituents and variables represent particular aspects of the 
present invention. It will be furOier understood that each of these groupings may be 
combined with other provided groupings, to create still additional particular aspects of the 
preset invention. 

1 5 Thus, a particular aspect of the novel compounds of Formula I is one who'cin: 

(a) "A" represents phenyl, pyridine, pyrimidine, pyrazine, thiophene, oxazole, 
imidazole, or tbiazole; 



(b) ' W represents a ring selected firom the following 




20 

(c) "A*' represents the following 
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or 




(d) "A" represents 




(f) '*B" represents phenyl, pyridine, pyrimidine, pyrazine, thiophene, oxazole, 
imidazole, or thiazole; 

(g) **B" represents an aryl or heterocyclic ring selected from the following 














X?-: 

















10 



(h) "B" represents the following 

ll or 





(i) ^'B*' rq)resents 
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(j) "C" represents an aryl, heterocycle, or benzoflised beterocycle selected from 
the following 




5 (j) "C" represents the foUowmg 




(k) ''C' represents a benzofrised heterocycle having a non-hydrogen 

substituent at at least one of R1-R3, wherein said benzofiised heterocycle 
1 0 having a non-hydrogen substituent is given by the following: 
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(p) "C" represents a benzofiised heterocycle having a non-hydrogen substituent at 
at least one of R1-R3, wherein said benzofiised heterocycle having a non- 
hydrogen substituent is given by the following: 





(m) X-Y represents -CHr— CHj- , -CHj— O- , -O— CH2- , -CH2— S- , 
-S— CH2-, -NRlO— CO-, -CO— NRlO-, -CH2— NRIO-, 
- NRIO— CH2-, -CH=CH- or a group of the formula 
w 




1^ 



wherein W and Z each represent hydrogen, fluoro, or chloro; and W and 
Z' each represent hydrogen, fluoro, chloro, or methyl, and Q represents 
NH,0,S,orCH2; 

(n) X-Y represents -CH2—CH2-,-CH2—0-, -CH=CH-, or a group of 
15 the formula 




w r 
or 



wherein W and Z each represent hydrogen, fluoro, or chloro; and and Z' each 
represent fluoro, chloro, or methyl, and Q represents NH, O, S, or CH2; 
20 (o) X-Y represents -O— CH2-, -CH2— -S— CH2-, -NRIQ— CO- 

, "CC^NRlO-, -CH2— NRlO-, or -mlO_CH2-; 
(p) X-Yrq)resents -CH2— CH2-; 
(q) X-Y represents -CH2 — Q-; 
(r) X-Y represents -O— CH2~; 
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X-Y represents -CH2— S-; 
X-Y represents -S—CRr-; 
X-Y represents -NRIO— CO-; 

X-Y represents -NRI^ — CO- wherein RIO represents hydrogen or 
methyl; 

X-Y represents -CO— NRIO- ; 

X-Y represents -CO — NR^ 0- wherein RIO represents hydrogen or 
methyl; 

X-Y represents -CH2— MR***- ; 

X-Y represents -CHj — NR^®- wherein RIO represents hydrogen or 
methyl; 

X-Y represents -NRIQ—CHz-; 

X-Y represents - NR^^ — CH2- wherein RIO represents hydrogen or 
methyl; 

X-Y represents -CH=CH-; 
" " represents a double bond. 

Additonal particular aspects of the novel compounds of the present invention are 
those wherein the novel compound is a compound of Formula I, wherein R^ is as 
follows: 

(a) r1 represents halo, hydroxy, cyano, nitro, amino, 0x0, (Ci-C6)alkyl, (Ci- 
C6)alkoxy, hydroxy(Ci-C6)alkyl, hydroxy(Ci-C6)alkoxy, (C2-C6)alkcnyl, (C2- 
C6)alkynyl, CH2NH2.1ialo(Ci-C6)alkyl, halo(Ci-C6)aikoxy, SO2NH2 , 
SCbNR^RlO, SO2R", NHS02R11,N(CH3)S02CH3.CH2NH(SQ2R11), 
NR9r10, NHCOR12 , C0R12 , CHNR13, or14 , SRI* , (C3-C7)cycloalkyl, 
heterocycle , (CrC4)alkyl-heterocycle, or substituted heterocycle, provided 
that where "C represents an aryl group then r1 is other than 0x0, (C2- 
C6)alkenyl or (C2-C6)alkynyl; fiirther provided that where **C" rqpresents a 
phenyl ring and r1 rq)resents halo then at least one of R^ and r3 is other than 
hydrogen, (Ci-C6)alkyl, aiyl, substituted aryl, (Ci-C4)alkyl-aryl, (Ci-C4)alkyl- 



(s) 
(t) 
(u) 

(V) 

(w) 

(X) 

(y) 

(z) 

(aa) 
(bb) 

(cc) 
(dd) 



2004/052847 



-62- 



PCT/US2003/016213 



substituted aryl, CHF2, or CF3; further provided that where "C" represents a 
benzo-ftised heterocycle then may also represent hydrogen 
further provided that where "C" represents a six-membered ring and 
represents cyano, amino, NR^rIO, or NHCOCH3 and r2 and r3 are each 
hydrogen, then R^ is not bound at the 4-position of said six-membered ring; 
further provided that where "C" represents a six-membered ring and r1 
represents nitro, and r2 and r3 are each hydrogen, then R^ is not bound at the 
2, 4, or 6-position of said six-membered ring; 

(b) r1 represents S02R1^ N(CH3)S02CH3,Or14 , SR14 (C3-C7)cycloaliyl, 
(CrC4)alkyl-heterocyc]e or 0x0 provided **C does not represent an aryl group 
when r1 is 0x0; 

(c) r1 represents halo, hydroxy, cyano, nitro, amino, (Ci-C6)alkyl, (Ci- 
C6)alkoxy, hydroxy(Ci-C6)alkyl, hydroxy(CrC6)alkoxy, (C2-C6)alkenyl, (C2- 
C6)alkynyl, CH2NH2.halo(CrC6)alkyl, halo(CrC6)alkoxy, SO2NH2 , 
SO2NR9r10, NHSO2RII, CH2NH(S02Rll), NR^rIO, NHC0R12 , C0R12 
, CHNR^3^ heterocycle , or substituted heterocycle, provided that where "C" 
represents an aryl group then Rl is other than (C2-C6)alkenyl or (C2- 
C6)alkynyl; further provided that where "C" represents a phenyl ring and R1 
represents halo then at least one of R2 and r3 is other than hydrogen, (Ci- 
C6)alkyl, aryl, substituted aryl, (Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substitQted aryl, 
CHF2, or CF3; further provided that where "C" repres^its a benzo-flised 
heterocycle then R^ may also represent hydrogen 

further provided that where "C represents a six-membered ring and R^ 
represents cyano, amino, NR^rIO^ or NHCOCH3 and r2 and r3 are each 
hydrogen, then R^ is not bound at the 4-position of said six-membered ring; 
further provided that where X*' rq}resents a six-membered ring and r1 
represents nitro, and r2 and r3 are each hydrogen, then R^ is not bound at the 
2, 4, or 6-position of said six-membered ring; 

(d) R^ represents halo, hydroxy, cyano, amino, (Ci-C6)aikyl, (CrC6)alkoxy, 
hydroxymethyl, CH2NH2 , CHF2 , CF3 , OCHF2 ,0CF3 , SO2NH2 , 
SO2NR9r10, NH SO2RI 1, CH2NH(S02R1 1), NR9r10, NHC0R12 , C0R12 
, CHN(OH), heterocycle , substituted heterocycle, provided that where "C 



wo 2004/0S2847 



PCT/US2003/016213 



-63- 

represents a phenyl ring and represents halo then at least one of r2 and 
is other than hydrogen, (CrC6)allcyl, aiyl, substituted aiyl, (CrC4)alkyl-aiyl, 
(Ci-COalkyl-substituted aryl, CHF2, or CF^; further provided that where "C" 
represents a benzo-fiised heterocycle then R^ may also represent hydrogen; 
5 further provided that where "C" represents a six-membered ring and R^ represents 

cyano, amino, NR^rIO^ or NHCOCH3 and r2 and R3 are each hydrogen, then R1 

is not bound at the 4-position of said six-membered ring; 

Further particular aspects are those methods and uses wherein the compound to be 
10 administered is a compound of Formula I wherein R^ is as follows: 

(a) r1 represents halo provided that where "C" represents a phenyl ring then at 
least one of r2 and R^ is other than hydrogen, (Ci-C6)alkyl, aryl, substituted 
aiyl, (Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, CHF2, or CF3; 

(b) r1 represents bromo, chloro, or fluoro provided that where '"C* rq>resents a 
15 phenyl ring then at least one of R^ and R^ is other than hydrogen, (Cr 

C6)alkyl, aryl, substituted aryl, (Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, 
CHF2,orCJF3; 

(c) R^ represents hydroxy attached at the 3, 4, or 5 position of ring when **C" 
rq)resents a six-membered ring; 

2 0 (d) R^ represents cyano provided that where "C represents a six-membered ring 

and R^ and R^ are each hydrogen, then R^ is not bound at the 4-position of 
said six-membered ring; 

(e) r1 represents amino provided that where "C* represents a six-membered ring 
and r2 and R^ are each hydrogen, then R^ is not bound at the 4-position of 

25 said six-membered ring; 

(f) r1 represents 0x0 provided **C" does not represent an aryl group; 

(g) r1 represents methyl, ethyl, propyl, or isopropyl; 

(h) R^ represents methyl; 

(i) r1 represents methoxy or ethoxy; 
30 0 r1 represents methoxy; 

(k) r1 represents hydroxymethyl; 
(1) r1 represents aminomethyl; 
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(m)R^ represents difluoromethyl, trifluoromethyl, difluoromethoxy, or 

trifluoromethoxy; 
(n) r1 represents difluoromethyl, trifluoromethyl, or difluoromethoxy; 
(o) r1 represents sulfonamido; 
5 (p) r1 represents SO2NR9r10; 

(q) r1 represents SOaNR^RlO, wherein R^ represents (CrC6)alkyl, (Cr 

C6)alkoxy, (CrC4)alkyI-(CrC6)alkoxy , ha]o(Ci-C6)alkyl, (C3-C7)cycloalkyl, 

aiyl, substituted aiyl, (Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted aiyl, 

heterocycle, substituted heterocycle, (Ci-C4)alkyl-heterocycle, or (Ci-C4)alkyl- 
1 0 substituted heterocycle and R^ ^ represents hydrogen or methyl, or R^ and 

r1 0 together with the nitrogen to which they are attached form a substituted or 

unsubstituted heterocycle; 
(r) r1 represents SC)2NR^^^, wherein r9 represents (CrC6)alkyl, (Ci-C4)alkyl- 

(Ci-C6)alkoxy , halo(CrC6)alkyl, (C3-C7)cycloallcyl, aiyl, (Ci-C4)alkyl-aiyl, 
1 5 heterocycle and 0 represents hydrogen or methyl, or R^ and R* 0 together 

with the nitrogen to which they are attached form a substituted or 

imsubstituted heterocycle; 
(s) R^ represents N-{metbyl)-sulfonamido, N-(ethyl)-sulfonamido, N,N- 

(dimeihyl) sulfonamido, N-(propyl) sulfonamido, N-(benzyl)-sulfonamido, N- 
2 0 (2-methoxy ethyl) sulfonamido, moipholino-sulfonyl, N-Q)henyl)- 

sulfonamido, N-(cyclopropyl)-sulfonamido, 4-(4-trifluoromethyl-phenyl)- 

piperidinyl sulfonamido, or N-{2,2,2-trifluoro-ethyl)-sulfonamido; 
(t) r1 represents S02R^ ^ wherein R^ 1 represents amino, (Ci-C6)alk3d, or 

morpholino; 

2 5 (u) r1 represents SO2RI ^ wherein R^ ^ rq)resents methyl; 

(v) r1 represents NH SO2RI 1; 

(w)R1 represents NH S02R^ ^ wherein R^ 1 represents amino, halo(Ci-C6)alkyl, 
(Ci-C6)alkyl, (Ci-C6)alkoxy , (C3-C7)cycloalkyl, aryl, substituted aiyl, 
heterocycle, or substituted heterocycle; 

3 0 (x) r1 represents NH SO2RI ^ wherein r1 1 represents amino, (CrC6)alkyl, (d- 

C6)alkoxy , (C3-C7)cycloalkyl, aryl, substituted axyl, heterocycle, or substituted 
heterocycle; 



BNSDOCIO: <W0 ^2004052a47A2.L> 



wo 2004/052847 



PCT/IIS2003/016213 



-65- 

(y) r1 represents NH SOzR^ ^ wherein 1 represents (CrC6)alky], (Ci- 

C6)alkoxy , (C3-C7)cycloaUcyl, aryl, substituted aryl, heterocycle, or substituted 
heterocycle; 

(z) r1 represents NH SOaR^ ^ wherein R^ 1 represents methyl, ethyl, propyl, 
5 isopropyl, butyl, or 2-niethyl propyl; 

(aa) r1 represents NH SOiR} 1 wherein R^ ^ represents methyl; 

(bb) r1 represents NH S02R^ ^ wherein r1 1 represents methyl and wherein 

said NH S02R^ ^ group is attached at the 3, 4, or 5 position of ring "C" when 

"C" represents a six-raembered ring. 
1 0 (cc) r1 represents NH SOaR^ ^ wherein r1 ^ represents methyl and wherein 

said NH SOaR^ ^ group is attached at the 3 or 5 position of ring "C" when "C" 

represents a six-membered ring, 
(dd) r1 represents NH SOzB} 1 wherein r1 1 represents trifluoromefhyl or 

difluoromediyl; 

15 (ee) r1 rq)resents NH SOaR^ ^ wherein Rl ^ represents cyclopropyl; 

(flE) R^ represents NH SOaR^ ^ wherein R^ ^ represents phenjd; 
(gg) r1 represents NH SO2RI ^ wherein R1 1 represents phenyl substituted one 
to two times with a substituent individually selected fiom the group consisting 
ofinetfayl, methoxy, chloro, fluoro, and trifluoromethyl; 
2 0 (hh) r1 represents NH SO2RI * wherein r1 1 represents 4-methylphenyl, 4- 

fluorophenyl, 4-chlorophenyl, 4-methoxyphenyl, 3,4-dichlorophenyl, or 3- 
trifluoromethylphenyl; 
(ii) R1 rq)resents NH SC^R^ * wherein R^ ^ represents heterocycle; 
(jj) r1 represents NH S02R^ ^ wherein R1 ^ represents thiophene or imidazole; 

2 5 (kk) r1 represents NH SC^R^ ^ wherein R^ 1 represents substituted heterocycle; 

(11) r1 represents NH S02R^ ^ wherein R^ ^ represents substituted imidazole, 

isoxazole, Ihiazole or thiophene; 
(mm) r1 represents NH SO2RI ^ wherein R1 1 represents substituted imidazole, 

isoxazole, or thiophene; 

3 0 (nn) r1 represents NH SO2RI ^ wherem r1 1 represents 1 ,2-dimethyl-lH 

imidazole, 3,5-dimethylisoxazole, 1 -methyl- IH imidazole, or 5-pyridin-2-yI- 
thiophene, or a group of the formula : 
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or 




5 

(PP) 
(qq) 
in) 

10 

(ss) 



15 

(tt) 



20 (uu) 



(w) 

25 



represents NH S02R^1 wherein rH represents 1,2-dunethyl-lH 
imidazole, 3,S-dimethylisoxazoIe, 1 -methyl- IH imidazole, or S-pyridin-2- 
yl-thiophene; 

r1 represents N(CH3)S02CH3; 
r1 rqnresents CH2NHSO2CH3 

Rl represents NR^R^O provided that where "C* represents a six-membered 
ring and and R^ are each hydrogen, then R^ is not bound at the 4- 
position of said six-membered ring; 

Rl rq)resents NR^R^^, wherein R^ represents (Ci-C6)alkyl or cyano and 
rIO represents hydrogen or methyl provided that where "C represents a 
six-membered ring and R^ and are each hydrogen, then R^ is not 
bound at the 4-position of said six-membered ring;; 
Rl represents NR^IO wherein BP represents (CrC6)alkyl and R^O 
represents hydrogen or methyl provided that where represents a six- 
membered ring and R^ and R^ are each hydrogen, then R^ is not bound at 
the 4-position of said six-membered ring;; 

r1 rq)resents NR9r1<^, wherein r9 represents (Ci-C6)alkyl and rI® 
represents hydrogen or methyl provided that where represents a six- 
membered ring and R^ and R^ are each hydrogen, then R^ is not bound at 
the 4-position of said six-membered ring; 

r1 represents methylamine or dimethylamine, provided that where "C" 
represents a six-membered ring and r2 and R^ are each hydrogen, then r1 
is not bound at the 4-position of said six-membered ring; 
Rl represents NHCOR^ 2 provided that where "C represents a six- 
membered ring and r2 and r3 are each hydrogen, then R^ is not bound at 
the 4-position of said six-membered ring when r1 represents NHCOCH3; 
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(xx) rq)resents NHCOR'2 wherein R^^ represents H, amino, (Ci-C6)alkyl, 
(CrC6)alkoxy, hydroxy(Ci-C6)alkyl, (CrC)alkyl-(CrC6)alkoxy, halo(Ci- 
C6)alkyl, NH-methylamiiie,NH-ethylamine, or heterocycle, provided that 
where represents a six-membered ring and r2 and r3 are each 
5 hydrogen, then R^ is not bound at the 4-position of said six-membered ring 

when r1 represents NHCOCH3;; 
(yy) r1 represents MHC0R12 wherein R^^ represents H, amino, (CrC6)alkyl, 
or heterocycle provided that where "C" represents a six-membered ring 
and r2 and r3 are each hydrogen, then R^ is not bound at the 4-position 
1 0 of said six-membered ring when r1 represents NHCOCH3; 

(zz) r1 represents NHCOR^^ wherein R^2 represents H, amino,methyI, 
trifluoromethyl, hydroxymethyl, methoxymethyl, provided that where "C 
represents a six-membered ring and r2 and r3 are each hydrogen, then R^ is 
not bound at the 4-position of said six-membered ring when R^ represents 
15 NHCOCH3; 

(aaa) R* represents NHC0R12 wherein r12 represents NH-methylamine, NH- 

ethylamine, or N^N-dimethylamine; 
(bbb) r1 represents NHCOCH3, isonicotinamido, or NHCONH2 provided that 
where "C represents a six-membered ring and R^ and r3 are each 
2 0 hydrogen, then R^ is not bound at the 4-position of said six-membered ring 

when r1 represents NHCOCH3; 
(ccc) r1 represents C0R12; 

(ddd) r1 represents C0R^2 wherein r12 represents H, amino, (CrC6)alkyl, (Cr 
C6)alkoxy, hydroxy(Ci-C6)alkyl; 
2 5 (eee) R^ rq)resents C0R12 wherem r12 represents H, amino, (Ci-C6)alkyl, or 

heterocycle; 

(fH) r1 represents C0R12 wherein r12 represents (Ci-C6)alkoxy or 

hydroxy(Ci-C6)alkyl; 
(ggg) R^ represents CHO, CONH2; 
30 (hhh) r1 represents COOCH3; 

(iii)Rl represents COCH2OH; 

Ojj)Rl represents C0NH(CH3) or CONHCCHzCHa); 
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(kkk) r1 rq)resents OR^^ wherein R^^ represents (Ci-C)aIkyl-heterocycle or 
acetyl; 

(U1)R1 represents OR^^ wherein R^^ represents acetyl; 

(mnmi) r1 represents OR^^ wherein R^^ represents a group of the formula 

(luin) r1 represents OR^^ wherein R^^ represents a groiq> of the formula 

(ooo) r1 represents SR^^ wherein r14 represents methyl; 
(ppp) Rl represents cyclopropyl; 
(qqq) R^ represents heterocycle; 

(nr) R^ represents pyrazine, pyridine, pyrazole, imidazole, or isoxazole; 
(sss) r1 represents pyrazin-2-yl, pyridin-2-yl, IH pyrazol-Syl, or pyridin-S-yl; 
(ttt)Rl represents substituted heterocycle; 

(uuu) r1 represents substituted pyrazine, substituted pyridine, substituted 

pyrazole, substituted imidazole, or substituted isoxazole; or 
(vw) r1 represents 4-trifluoromethyHH imidazolyl, 3,5-dimethyl isoxazolyl. 
(www) r1 represents (C 1 -C4)alkyl-heterocycle; 
(xxx) r1 represents a group of the formula 

jr^H^ or 




Additional particular aspects of the novel compounds of the present invention are 
those wherein the compound of Formula I is one wherein r2 is as follows: 

(a) r2 represents hydrogen, halo, hydroxy, cyano, amino, (CrC6)alkyl, (Cp 
C6)alkoxy, hydroxymethyl, CH2NH2 , halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, 
SO2NH2 , SOiNR^RlO^ NH SO2RII, CHzNHCSOjRII), NR^rIO, 
NHCOR12 C0R12, CHN(OH), (C3-C7)cycloalkyl, heterocycle, (Ci.C4)alkyl- 
heterocycle , or substituted heterocycle; 
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(b) r2 represents hydrogen, (C3-C7)cycloalkyl, or (Ci-C4)alkyl-heterocycle; 

(c) r2 represents hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Cr 
C6)a]koxy, hydroxymethyl, CH2NH2 , halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, 
SO2NH2 . SO2NR9r10^ NH SO2RI 1, CH2NH(S02R1 1), NR9r10, 

5 NHCOrI 2, C0R12, CHN{0H), heterocycle, or substituted heterocycle; 

(d) r2 represents hydrogen, halo, hydroxy, (Ci-C6)alkyl, (Ci-C6)alkoxy, CHF2, 
CT3,OCHF2,or OCF3; 

Further particular aspects are those novel compounds wherein the compound of 
1 0 Formula I is one wherein r2 is as follows: 

(a) r2 represents halo; 

(b) r2 represents cyclopropyl, or a group of the formula 

(c) r2 represents cyclopropyl; 

15 (d) represents a groi^ of the formula 

(e) r2 represents a groiq) of the formula 

20 

(f) r2 represents bromo, chloro, or fluoro; 

(g) R2 represents hydroxjr, 

(h) r2 represents (Ci-C6)alkyl; 

2 5 (i) r2 represents methyl, isopropyl, or 2-methylpropyl; 

(j) R2 represents methyl; 
(k) R2 rqn-esents (Ci-C6)alkoxy; 
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(1) r2 rq)resents methoxy; 

(m)R2 represents CHF2 , CF3 , OCHF2, or OCF3; or 

(n) r2 represents hydrogen. 

Additional particular aspects of the novel compounds of the present invention are 
those wherein the compound of Formula I is one wherein r3 is as follows: 

(a) r3 represents hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Ci- 
C6)alkoxy, hydroxymethyl, CH2NH2 , halo(CrC6)alkyl, halo(Ci-C6)alkoxy, 
SO2NH2 , S02NR^10 nh SO2RI 1, CH2NH(S02R1 1), NR9r10^ 
NHC0R12, C0R12 CHN(OH), heterocycle , or substituted heterocycle; 

(b) r3 represents hydrogen, halo, or (Ci-C6)alkyl; 

(c) r3 represents halo; 

(d) r3 represents bromo, chloro, of fluoro; 

(e) r3 represents (CrC6)alkyl; 
(0 R^ rq)resents meth^; or 
(g) r3 represents hydrogen. 

Additional particular aspects of the novel compounds of the present invention are 
those wherein the compound of Formula I is one wherein R^ through R'^ are as follows: 

(a) r4 through R^ each independently represent hydrogen, halo, hydroxy, cyano, 
amino, (Ci-C6)alkyl, (Ci-C6)alkoxy, hydroxymethyl, CH2NH2 , CHF2, CF3, 
OCHF2,OCF3. SO2NH2, SO2CH3 , SOzNR^RlO, NH SO2RI 1, 
CH2NH(S02R11), NR9r10, NHC0R12 C0R12, CHN(0H), ORI^ sr14 
aryl, heterocycle, or substituted heterocycle; 

(b) r4 through R^ each independently represent hydrogen, SO2NH2, SO2CH3, 
0R1^sr14 oraiyl; 

(c) r4 through R^ each independently represent hydrogen, halo, hydroxy, cyano, 
amino, (CrC6)alkyl, (CrC6)alkoxy, hydroxymethyl, CH2NH2 , CHF2, CF3, 
OCHF2,OCF3, SO2NH2, SOiNR^RlO, nh SO2RII, CH2NH(S02R^ 1), 
NR9r10^ NHC0R12, C0R12, CHN(OH), heterocycle, or substituted 
heterocycle; 
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(c) r4 through each independently represent hydrogen, halo, hydroxy, (Ci- 
C6)alkyl, (Ci.C6)alkoxy, or 0Rl4; 

Further particular aspects are those compounds of Formula I wherein R^ through 
5 r7 are as follows: 

(a) r4 through R^ each independently represent halo; 

(b) R^ through R^ each independently represent bromo, chloro, or fluoro; 

(c) r4 through R^ each independently represent hydroxy; 

(d) r4 through R^ each independently represent (CrC6)alkyl; 

10 (e) r4 through R^ each independently represent methyl, ethyl, isopropyl, or 2- 

methylpropyl; 

(f> R"* through R^ each independently represent methyl; 

(g) r4 through R^ each independently represent (Ci-C6)alkoxy; 

(h) r4 through R'' each independently represent methoxy, methylethoxy, ethoxy, 
15 orpropyloxy; 

(i) r4 through r7 each independently represent methoxj^ 
0) R'* through r7 each independently represent 0R14; 

(k) r4 flirough 'SJ each independently represent OR^^. therein Rl* represents 
(Ci-C4)alkyl-aryl, (Ci-C4)a]kyl-substituted aiyl, (Ci-C4)alkyl-heterocycle, or 
20 (Ci-C4)alkyHC3-C7)cycloaIkyl; 

0) r4 through r7 each independently represent ORI* wherein r14 

cyclopropyhnethyl, benzyl, phenylethyl, methoxyphenyl ethyl or a groiq) of flie 
formula 

2 5 (ni)R^ through R^ each independently represent a group of the formula 

(n) R^ through R^ each independently rq>resent cyclopropylmethox)^ 
(o) r4 through r7 each independently represent trifluoromethyl, difluoromethyl, 
trifluoromethoxy, or difluoromethoxy; 
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(p) r4 through each independently represent cyano, or amino; 

(q) r4 through R'^ each independently represent hydroxymethyl, or aminomethyl; 

(r) r4 through R'^ each independently represent SO2NH2, SO2CH3, or SCH3; 

(s) R"* through r7 each independently represent NHC0R12 or C0R12; 
5 (t) r4 through R^ each independently represent NHCOR12 or COR^^ wherein 

r12 represents independently at each occurrmce amino, methyl, or methoxy; 

(u) r4 through R^ each independently represent phenyl; 

(v) r4 through R'^ each independently represent NH SO2RI ^ ; 

(w) r4 through R^ each independently represent NH S02R^ ^ wherein r1 1 
10 represents (CrC6)alkyi; 

(x) r4 through R^ each independently represent NH SO2CH3; 

(y) r4 through R'^ each independently rq>resent NR^l 

(z) R^ tiirough r7 each independently represent NR^^^ wherein R^ represents 
methyl and R^^ represent methyl; 
15 (aa) R^ through R'^ each independently represent hydrogen. 

StiU additional particular aspects of the novel compounds of the present invention 
are those wherein the compound is a compound of Formula I, wherein R'^ and R^ are as 
follows: 

20 (a) R^ and R^ each independently represent hydrogen, halo, hydroxy, cyano, 

amino, (C]-C6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl> hydroxymethyl, 
CH2NH2 , SO2NH2, SO2CH3 , NH SO2RI 1, NR^RlO, NHC0R12 C0R12, 
0R1^SR14 oraryl; 
(b) r4 and R^ each indq)endently represent hydrogen, halo, hydroxy, cyano, 

2 5 amino, methyl, ethyl, propyl, isopropyl, methoxy, ethoxy, propyloxy, 

raethylethoxy, difluromethyl, trifluoromethyl, hydroxymethyl, SO2CH3 , NH 
SO2RI 1 wherein Rl 1 represents (CrC6)alkyl, NR^rIO wherein R9 and rIO 
represents (CrC6)alk>d, NHC0R12 wherein r12 represents (CrC6)alk>d; 
C0R12 wherein R12 represents hydrogen, amino, or (Ci-C6)alkox)r, OR^^ 

3 0 wherein r14 represents (Ci-C4)alkyl-(C3-C7)cycloalk34 , (Ci-C4)alkyl-aryl, 

(CrC4)alkyl-substituted aryl , or (CrC4)alkyl-heterocycle; SRI^ wherein r14 
represents (Ci-C6)alkyl; or aiyl; 
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(c) and each independently represent chloro, bromo, or fluoro; 

(d) r4 and R^ each independently represent hydroxy; 

(e) R^ and R^ each independently represent cyano, or amino; 

(f) R* and R^ each independently represent methyl, ethyl, propyl, or isopropyl; 
5 (g) R4 and R^ each independently represent methoxy, ethoxy, propyloxy, or 

methylethoxy; 

(h) r4 and R^ each independently represent difluromethyl, trifluoromethyl, or 
hydroxymethyl; 

(i) R^ and R^ each independently represent SO2CH3; 

10 0) and r6 each independently represent ISIHSO2CH3; 

(k) r4 and R^ each independently represent dimethylamine; 
(1) r4 and r6 each independently represent CH0,C0NH2, or COOCH3; 
(m) r4 and R^ each independently represent OR^^ wherein R^* represents (Cr 
C4)alkyl-(C3-C7)cycloallQrl , (Ci-C4)alkyl-aiyU (Ci-C4)alkyl-substituted aiyl , 
15 or (Ci-C4)aIkyl-heterocycle; 

(n) R*^ and R^ each independratly represent OR^^ wherein R^^ represents 
cyclopropylmethyl, phenylethyl, methoxyphenyl ethyl, or a group of the 
formula 



o 




V\/N^ or 
2 0 (o) R** and R^ each independently rq)resent cyclopropyhnethoxy; 

(p) R^ and R^ each independently represent a groi^ of the formula 

25 (q) and each independently represent SCH3; and 

(r) r4 and r6 each independently represent phenyl; 
(s) r4 and R^ each independently represent hydrogen; 
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Still additional particular aspects of the novel compounds of the present invention 
are those wherein the compound is a compound of Formula I, wherein r5 and are as 
follows: 

(a) r5 and R'^ each independently represent hydrogen, hydroxxy, halo, (Cr 
C6)alkyl, or (CrC6)alkoxy; 

(b) r5 and R^ each independently represent hydroxy; 

(c) R^ and R^ each independently represent chloro, bromo, or fluoro; 

(d) r5 and R^ each independently represent methyl, or methoxy; 

(e) R^ and R^ each independently represent hydrogen; 

Yet additional particular aspects of the novel compounds of the present invention 
are those wherein the compound of Formula I is one wherein R^ is as follows: 

(a) r8 represents hydrogen, halo, (Ci-C6)alkyl, hydroxy(Ci-C6)alkyl , (Ci- 
C4)alkyl -(CrC6)alkoxy , C0R12, (C3-C7)cycloalkyl, arjd or substituted aiyl; 

(b) R^ represents bromo, chloro, or fluoro; 

(c) r8 represents methyl, ethyl, propyl, isopropyl, or 2-methylpropyl; 

(d) R^ represents hydroxymetfayl; 

(e) r8 represents (Ci-C4)alkyl-(Ci-C6)alkox3r, 

(f) rS represents methoxymethjd; 

(g) r8 represents C0R^2 wherein R^^ represents methoxy, efhoxy, 
hydroxyamethyl, ormethoxymethyl; 

(h) rS represents (C3-C7)cycloal]c^; 

(i) rS represents phenyl, methoxyphenyl,methylphenyl, or phenyl-phenyl; 
(j) R^ represents hydrogen. 

In addition, it will be understood that a most particular aspect of the novel 
compounds of the present invention are those wherein the compound is any novel 
compound of Formula I exemplified herein. 

Compounds of the present invention, including novel compounds, can be further 
divided into sections as represented by Formulas 1(a) through 1(g) below. As such, 
methods and uses employing compounds of Formula 1(a) - 1(g), as well as novel 
compounds of Formula 1(a) - 1(g), represent more particular aspects of the present 
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invention. Section 1, as given by Fonnula 1(a), contains derivatives of Formula I having 
substitution on the "C" ring but not on the "A" or **B" rings. Section 2, as given by 
Formula 1(b), contains derivatives of Fonnula I having substitution jon the "C" ring and 
further on the "A*' and/or '*B" rings. Section 3, as given by Formula 1(c), contains 
derivatives of Fonnula I wherein the "C" ring further represents a heterocycUc or 
benzofused heterocycHc. Section 4, as given by Formula 1(d), contains derivatives of 
Fonnula I wherein the "A" and / or "B" ring further represents a heterocyclic ring. 
Section 5, as given by Formula 1(e), contains derivatives of Fonnula I wherein the bridge 
depicted by -X — Y- represents a fused cyclopropyl structure. Section 6, as given by 
Formula 1(f), contains derivatives of Fonnula I wherein the bridge depicted by -X — Y- 
contains a heteroatom or heteroatom containing group at either the X or Y position. 
Finally, Section 7, as given by Fonnula 1(g), contains derivatives of Fonnula I wherein 
r8 is other than hydrogen and the bridge dq)icted by -X — Y- contains either a 
heteroatom or heteroatom containing group at either the X or Y position or both X and Y 
areCH2. 



Formula 1(a) 




R3 

wherein 

" rq>resents a double bond; 

rq>resents hydrogen, halo, hydroxy, cyano, nitro, amino, (Ci-C6)alkyl, (Cr 
C6)alkoxy. halo(CrC6)alkyl, hydroxy(Ci-C6)alkyl, halo(CrC6)alkoxy, SOzNR^rIO^ 
SO2RII, NHSO2RI 1, CH2NHSO2RII, N(CH3)S02R11, NR9r10, NHC0R12 C0R12 
CH2NH2, SR^^, heterocycle, or substituted heterocycle; 

R2 represents hydrogen, halo, hydroxy, (Cl-C6)alkyl, (Cl-C6)alkoxy, or halo(Cl- 
C6)alkyl; 
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r3 represents hydrogen or halo; 

bP represents independently at each occurrence cyano, (Ci-C6)alkyl, (Ci-C4)alkyl- 
(CrC6)alkoxy , halo(CrC6)alkyl, (C3-C7)cycloalkyl, aryl, or (Ci-C4)alkyl-aryl; 

represents independently at each occurrence hydrogen or (CrC6)alkyl, or r9 
5 and R^ ^ together with the nitrogen to which they are attached form a substituted or 
unsubstituted heterocycle 

r1 1 represents independently at each occurrence amino, (Ci-C6)alkyl, halo(Ci- 
C6)alkyl, NH-(Ci-C6)alkylamine, N,N-(Ci-C6)dialkylaniine, aryl, substituted aryl, 
heterocycle, or substituted heterocycle; 
10 r1 2 represents independently at each occurrence H, amino, (Ci-C6)alkyl, or 

heterocycle; and 

r14 represents (Ci-C6)alkyl. 

FonnulaI(b) 



15 




wherein 



represents a double bond; 



R^ represents hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Ci- 
20 C6)alkoxy,halo(CrC6)alkyl,halo(CrC6)alkoxy,^IHS02Rl^^^ 
CH2NH(S02R11), NHC0R12, C0R12, 0R14; 
r2 rq)resents hydrog^ or halo; 
R3 represents hydrogei^ 

R^ and R^ each independently represent hydrogen, halo, hydroxy, cyano, amino, 
25 (Ci.C6)alkyl, (Ci-C6)alkoxy, halo(CrC6)alkyl, NHSO2RI K NR9r10, NHC0R12 
C0R12 or14 SOiR^^ , SR14, aiyl, or heterocycle; 
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each independently represent hydrogen, halo, hydroxy, or (Ci- 

C6)alkox3^ 

rq)resents independently at each occurrence cyano or (Ci-C6)alkyl; 
R^O represents independently at each occurrence hydrogen or (CrC6)alkyl; 
5 r1 1 represents independently at each occurrence amino, (Ci-C6)alkyl, halo(Ci- 

C6)alkyl, NH-(CrC6)alkylamine, N,N-(CrC6)dia]kylamine, aryl, substituted axyl, 
heterocycle, or substituted heterocycle; 

r12 represents independently at each occurrence H, amino, (CrC6)alkyl, (Cr 
C6)alkoxy, hydroxy(Ci-C6)alkyl, (Ci-C)alkyl-(CrC6)alkoxy, halo(Ci-C6)alkyl, NH- 
1 0 methylamine, NH-dimethylamine , NH-ethylamine, or heterocycle; and 

r1* represents independently at each occurrence (Ci-C6)alkyl, (Ci-C4)alkyl-aryl, 
(CrC4)alkyl.substituted aryl, (CrC4)alkyl-heterocycle, or (Ci-C4)alkyl-(C3-C7)cycloalkyL 

Formula 1(c) 



15 




wherein 



represents a double bond 



represents a heterocycle or benzofiised heterocycle ring; 
R^ represents hydrogen, halo, hydroxy, amino, oxo, (Ci-C6)alkyl, (CrC6)alkoxy, 
20 NHS02Rll,or(CrC4)alkyl-heterocycle; 

r2 represents hydrogen, halo, (Ci-C6)alkyl, (C3-C7)cycloalkyl, heterocycle, or (Ci- 
C4)alkyl-heterocycle; 

R3 represents hydrogen; 

R4 and R6 each independently represent hydrogen, halo, hydroxy, cyano, amino, 
25 (Ci-C6)alkyl, (CrC6)alkoxy, or halo(CrC6)alkyl; 
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R5 and R7 each independently represent hydrogen, halo, hydroxy, (Ci-C6)alkyl, or 
(Ci-C6)alkoxy; and 

Rll represents (CrC6)alkyl. 




R3 



wherein 



"A*' and ^'B", each independently represent phenyl or a heterocycle, provided at 
least one of "A" and "B" is a heterocycle; 
10 "C" is as previously deiBned; 

represents a double bond 

r1 represents hydrogen, halo, hydroxy, amino, oxo, (Ci-C6)alkyl, (Ci-C6)a]koxy, 
halo(CrC6)alkyl, NHSO2RI K NHC0R12 C0R12, (C3-C7)cycloalkyl, heterocycle, or 
(Ci-C4)allcyl-heterocycle, provided that when "C" represents aryl then Rl is other than 
15 0x0; 

r2 represents hydrogen, halo, hydroxy, (Ci-C6)alkyl, or (C3-C7)cycloalkyl ; 
r3 represents hydrogm; 

r4 and R^ each independently represent hydrogen, halo, hydroxy, cyano, amino, 
(Ci.C6)alkyl, (C,-C6)alkoxy, halo(C,-C6)alkyl, or NHCOR12; 
20 r5 and R^ each independently repres^t hydrogen or halo; 

R^ ^ represents (Ci-C6)al]Qrl or aiyi; and 

r12 represents independratly at each occurrence (CrC6)alkyl or (C]-C6)a]koxy. 

Formula 1(e) 
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R3 

Wherein 

W and Z each independently represent hydrogen, fluoro, or chloro 

" represents a double bond 

5 "C" represents phenyl or benzofused heterocycle; 

r1 represents hydrogen, hydroxy, amino, oxo, or NHSCbR^ ^» provided that when 
"C" represents aiyl then Rl is other than oxo; 
R^ and R^ each rq>resent hydrogen; and 
r1 1 repres«its (Ci-C6)alkyl. 

10 

FonnulaI(f) 

R6 
R7 




wherein 



z* represents a double bond; 



15 "A" and *'B'' represent phenyl or heterocycle and "C* is as previously defined; 

X and Y togettier represent -CH?— 0-, -O—CUr-, -CH2— S- -S— CH2-, 
-CHr- SO- , -SO— CH2- -CHz— SO2-, - SOz— CH2-, -CHr-NR^O. , _ nr1Q_ 
CH2- -NRlQ— CO-, or - CO — NRIO- , wherein RlO is as previously defined; 
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represents hydrogen, halo, hydroxy, amino, oxo, (Ci-C6)alkyl, (Ci-C6)alkoxy, 
halo(C,-C6)alkyl, hydroxy(Ci-C6)aIkyl, NHSO2RII, CH2NH(S02R11), NHC0r12, 
C0R12^ 0R14 , (C3-C7)cycloalkyl, or (Ci-COalkyl-heterocycle, provided that when "C" 
represents aryl then Rl is other than 0x0; 
5 r2 represents hydrogen, halo, (CrC6)alkyl, (C3-C7)cycloalkyl, heterocycle, or (Ci- 

C4)alkyl-heterocycle; 

r3 represents hydrogen, or (Ci-C6)alkyl; 

r4 and R^ each independently represent hydrogen, halo, (Ci-C6)alkyl, (Gi- 
C6)alkoxy, halo(Ci-C6)alkyl, or C0R12; and 
10 r5 and r7 each independently represent hydrogen, halo, (Ci-C6)alkyl, or (Cr 

C6)alkoxy. 

R^ ^ represents independently at each occurrence hydrogen (Ci-C6)all^; 
R^ 1 represents independently at each occurrence (C]-C6)alkyl, halofCi^>Cg)alkyl, 
aryl, substituted aryl, or (C3-C7)cycloaII^; 
15 r12 represents independently at each occurrence (Ci-C6)alkyl, (Ci-C6)alkoxy, 

NH-mefhylamine, NH-dimethylamine , or NH-efliylamine; and 
r1^ represents acetyl 



Formula 1(g) 
X— Y 



R6 



20 




wherein 



(4 > «C 



represents a double bond; * 



**A" and **B" represent phenyl or heterocycle and "C* is as defined previously; 
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X and Y together represent -CH2— O, -O— CH2-, -CH2— -S — CH2-, 
-CH2— SO- , -SO— CH2-, -CH2— SO2- - SO2— CH2-, --CH2— nrIO- , - NRIO— 
CH2-,-NR10— CO-, or- CO— NRIO-; 

Rl represents hydrogen, halo, hydroxy, amino, 0x0, and NHSOaR^ ^ , provided 
5 that when "C" represents aryl then Rl is other than 0x0; 

R2 and R3 each individually represent hydrogen or h^lo; 

R4 and R6 each mdependently represent hydrogen, halo, (Ci-C6)alkyl, (Ci- 
C6)alkoxy,orORl^, 

R5 and R7 each independently rqjresent hydrogen or halo; 
10 R8 represents halo, (Ci-C6)alkyl, (CrC6)alkoxy, hydroxy(Ci-C6)alkyl, (Ci- 

C4)alkyl-(Ct-C6)alkoxy, C0R12, aiyl, or substituted aryl; 

rIO represents hydrogen or (Ci-C6)alkyl; 

Rl 1 represents (Ci-C6)alkyl; 

r12 represents (Ci-C6)alkoxy; and 
1 5 r14 represents fCi-Cdlalkvl-fCj - CT^cvcloalkvl. 

Further particular aspects of tihie methods and uses employing compounds of 
Formula 1(a) - 1(g) are provided by the groupings of particular substituents and particular 
variables, as set forth above, for the methods and uses employing compounds of Formula 

20 I, generally. Further particular aspects of the novel compounds of Formula 1(a) - 1(g) are 
provided by the groupings of particular substituents and particular variables, as set forth 
above, for the novel compounds of Formula I, generally. 

All of the compounds of Formula I, including the novel compounds of Formula I, 
can be can be chemically prepared, for example, by following the synthetic routes set 

25 forth in the Schemes below. However, the following discussion is not intended to be 
limiting to the scope of the present invention in any way. For example, the specific 
synthetic steps for the routes described for the synthesis of compounds of a particular 
section herein, may be combined in different ways, or in conjunction with steps from 
different schemes, to prepare additional compounds of Formula I or compounds of a 

3 0 difierrat section. For example, the conditions described in Scheme VII, Step C may be 
employed to synthesize the final products of many of the compounds of Formula I 
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including, for example, derivatives wherein the bridge depicted by-X — Y- contains a 
heteroatom or heteroatoni containing group at either the X or Y position. 

All substituents, unless otherwise indicated, are as previously defined. The 
reagents and starting materials are readily available to one of ordinary skill in the art. For 
5 example, certain reagents or starting materials can be prepared by one of ordinary skill in 
the art following procedures disclosed in J. Prakt. Chem. 333 (4) (1991); J. Marsh, 
Advanced Organic Chemistry (4* edition); J. Med. Chem. (1990); J.S. Buck and W.S. Ide, 
Organic Synthesis ColL Vol. H, 622-623, (1943) J J. Wolfe and S,L. Buchwald, Organic 
Synthesis, (78) 23-31 (2000); Tetrahedron Letters, 39 (51) 9365-9368 (1998); F. Kmzer, 

10 Organic Synthesis, ColL Vol. (IV) 49 (1963); and Synthetic Communications, 1 129-1 135 
(1 991). Additional reagents, starting materials, or useful procedures may be found in M 
Kurokawa, F Sato, Y Masuda, T Yoshida and Y Ochi, Chem. Pharm, Bull, 39; 10; (1991) 
2564-5273, Y Ohishi, H Yoshitaka, M Mitsuo, T Mukai, K Kimura, M Nagahara, Chem. 
Pharm. Bull, 38; 4; (1990) 1066-1068, Imnan, Raiford,i;4GS; 56 (1934) 1586-1587, 

15 Clark, Pessolano, JACS\ 80 (1958) 1662, R Bollinger, P. Cooper.; H. U. Gubler, A. 
LeutwilCT, T. Payne Helv. Chim . Acta ;73; (1990);1197, G. Vassilikogiannakis, M. 
Hatzimarinaki, M. Orfanapoulos /. Org. Chem., 65, 8180; Y. Girard, J. G. Atkinson, P. C. 
Belanger, L J. Fuentes, J. Rokacb, C. S. Rooney, D. C. Remy, C. A. Hunt 7. Org. 
CAeiw.,48; (1983); 3220, D. S. Matteson, D. Majumder Organometallics, 2;(1983); 230; 

20 Journal of Heterocyclic Chemistry, 73; (1971) Journal of Medicinal Chemistry, 33; 
(1990); 3095, Journal of Organic Chemistry, 60;(1995);7508, Bergmann, E.D., 
Solomonovici, A., Synthesis, (1970); 183-189, Poirier et al.. Org. Letters,3; 23; (2001); 
3795-3798, Spanish Patent ES2092957 Al(1996); Brown, C, et al., J. Chem. Soc, Perkin 
Trans. 1, 3007 (1982); Deck, L.M., et al., Org. Prep. Proceed. Lit, 22(4); 495-500, (1990); 

25 Lee, J.C., et al,, Synth. Comm., 25(9), 1367-1370 (1995); Ho, Z.C., et al.. Tetrahedron, 
52(41), 13189-13200 (1996); M Murata, T Takashi, S Watanabe and Y Yusuru, J Org. 
Chem.; 65 (1) 164-168 (2000); and T. Ishiyama, M. Murata, N. Miyaura, J. Org. Chem., 
60(23), 7508-7510 (1995). Other necessary reagents and starting material maybe made 
by procedures which are selected from standard techniques of organic and heterocyclic 

3 0 chemistry, techniques which are analogous to the syntheses of known structurally similar 
compoxmds, and the procedures described in the Examples below, including any novel 
procedures. 
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Scheme I provides procedures for the synthesis of compounds of Fonnula I 

wherein the bond represented by " " attached to the tricyclic core is a double bond 

and at least one of through is, for example, an N-siibstituted- or unsubstituted- 
sulfonamido group. 

5 

Scheme I 




StepC 
SOgCl 




10 In Scheme I, Step A, a substituted or unsubstituted toluenesulfonyl chloride 

derivative of formula (1) is reacted with an excess of ethanol in an inert solvent such as 
dioxane at about 0 to 50°C for about 10 to 48 hours, according to a procedure similar to 
that in J. Prakt. Chem. 333 (4) (1 991). The HCl produced is neutralized in situ with a 
base, such as triethylamine or pyridine, with the progress of the reaction being followed 

15 by tic. After work-up, the crude product can be purified using silica gel to give sulfate 
ester of fonnula (2). 
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In Scheme I, Step B, the anion of the methyl sulfate ester of formula (2) is first 
generated using an appropriate base, such as n-butyl-Li, sec-butyl-Li, or t-butyl-Li at 
about -78 to 25°C, in an inert solvent such as THF. For a general discussion of anion 
formation see J. Marsh, Advanced Organic Chemistry (4* edition) 606-610. After 
generation of the anion is complete, a tricyclic, for example substituted or unsubstituted 
dibenzosuberane (formula (3)), is added. During acidic work-up, the carbinol dehydrates 
to the olefin and the sulfate ester hydrolyzes to the corresponding sulfonic acid to provide 
the compound of formula (4). 

In Scheme I, Step C, using thionyl chloride and following methods well known to 
one of ordinary skill in the art, the sulfonic acid is converted to the correqjonding sulfonyl 
chloride of formula (S). Inert solvents, such as methylene chloride, maybe used and a 
catalytic amount of N,N-dimethylformamide increases the reaction rate. (J. Marsh, 
Advanced Organic Chemistry (4*^ ed.); 499) provides a detailed description and additional 
literature references. 

In Scheme I, Step the sulfonjd chloride is reacted with an excess of a 
substituted or unsubstituted amine, at about 10 to 6(fC for 2 to 24 hours, in an inert 
solvent such as THF, dioxane or methylene chloride (which may contain an acid 
scavenger such as pyridine or triethylamine) to provide the compound of Formula I, 
wherein at least one of r1 through is, for example, an N-substituted- or unsubstituted- 
sulfonamido group. The product can then be purified using standard techniques such 
silica gel chromatography, eluting with suitable eluent such as ethyl acetate and hexane. 
Scheme n provides procedures for the syn&esis of conqiounds of Formula I wherein 

the bond represented by " " attached to the tricyclic core is a double bond and at 

least one of R^through R^ is, for example, halo or (Cl-C4)alkoxy. 



Scheme n 
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Id Scheme n, Stq) A, the lithium anion of dibenzosuberane is fiist generated using 
an appropriate base such as n-butyl-Li, sec-butyl-Li, or t-butyl-Ii at about -78 to 25^C in 
5 an inert solvent such as THF» diethyl ether, or diglyme, for about 0.5-5 hours. After anion 
generation is complete, the solution is cooled to about -25 to lO^C and a sohition of an 
unsubstituted or substituted benzaldehyde derivative of formula (6) is added and the 
corresponding caibmol of formula (7) is isolated. 

hi Scheme H, Step B, the carbinol is dehydrated to the corresponding olefin 
10 derivative using 1-25% concentrated H2SO4 in glacial acetic acid at a temperature of 
about 25 to lOO^C, for about 1 to 24 hours. The product of Formula I, wherein at least 
one of r1 through is; for example, halo or (C]-C4)aIkoxy, can then be purified using 
standard techniques such silica gel chromatography, elutmg with suitable eluent such as 
ethyl acetate and hexane. 
1 5 Scheme IE provides procedures for the synthesis of compounds of Fomaula I 

wherein the bond represented by " " attached to the tricyclic core is a double bond 
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and at least one of r1 through is, for example, hydroxy, difluoromethoxy, 
trifluoromethoxy, and the like 




Formula I Formula I Formula I 

(at least one of - is OMe) (at least one of R^ - R^ is OH) (at least one of R^ - R^ Is OR: 

R is for example CHFg or CFJ 



5 Scheme m 

In Scheme IQ, Step A, a compound of Formula I, wherein at least one of 
r1 through r3 is methoxy, is readily converted to a phenol derivative by treatment with 
either pyridine hydrochloride or boron tribromide. For a more detailed discussion of the 
formation of phenols from methyl ethers see J. Marsh, Advanced Organic Chemistry (4^ 
10 edition) 433-434. 

In Scheme m. Step B, the phenol derivative of Formula I may be converted, for 
example, to a fluoromethoxy derivative using standard procedures as detailed in J. Med. 
Chem. 1230-1241 (1990). The products of Formula I can all be purified using standard 
techniques known in the art, such as silica gel chromatography with a suitable eluent such 
15 as ethyl acetate and hexane. 

Schemes IV(a) - IV(d) provide yet additional procedures for the synthesis of 
compounds of Formula I wherein the bond represented by ** " attached to the 

tricyclic core is a double bond. For example. Scheme IV(a) provides procedures for 
synthesizing compounds of Formula I wherein at least one of Rl througih R^ is a 
2 0 heterocyclic group. 
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Scheme IV(a) 




Her ^ 
Formula I 



In Scheme IV(a), Step A, the lithium anion of the aiyl halide derivative of 
5 Fonnula I (at least one of through is halo) is first generated by dissolving the aryl 
halide derivative in a suitable solvent such as THF, diethyl ether, or dioxane, cooling to a 
temperature of about -78 to -25°C» followed by addition of an appropriate base such as n- 
butyl-Li, sec-butyl-Li, or t-butyl-Li. The reaction is stirred for about 10 to 45 minutes to 
generate the anion. The boronic acid derivatives of fonnula (8) are prepared by 
1 0 quenching the anion of Fonnula I with triisopropyl borate followed by acidic hydrolysis. 
In Scheme IV(a), Step B, following procedures well known in the art, the 
compound of formula (8) is treated under standard conditions with a compound of the 
general fonnula Het-Hal, (wherein Het is a heterocyclic moiety and Hal is bromo, chloro, 
or iodo) to provide the compound of Formula I wherein at least one of R^ throug|i R^ is a 
15 heterocyclic moiety. 
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Scheme IV(b) 




Formula I 

Tn Scheme IV(a), Step C, the lithium anion of the aryl bromide derivative of 
5 Formula I (at least one of fhrough is halo) is first geno^ted by dissolving the aryl 
. halide derivative in a suitable solvent such as THF, diethyl ether, or dioxane, cooling to a 
temperature of about -78 to -25*'C, followed by addition of an appropriate base such as n- 
butyl-Ii, sec-butyl-Ii, or t-butyl-li. The reaction is stirred for about 10 to 45 minutes to 
generate the anion. Using standard techniques, the aiyl sulfonyl chloride of formula (9) is 
1 0 prepared by quenching the aryl halide anion with sulfuryl chloride. 

In Scheme IV(b), Step D, the aryl sulfonyl chloride derivative of formula (9) is 
treated with N-substituted- or unsubstituted- amines, as previously described in Scheme I 
above, to provide the compound of Formula I, wherein at least one of r1 fhrough R3 is, 
for example, an N-substituted- or unsubstituted sulfonamide. The product can then be 
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purified using standard techniques such silica gel chromatography, eluting with suitable 
eluent such as ethyl acetate and hexane. 

Scheme IV(c) 




Formula I Fomiula I 

g (at least one of - is CHgNHg) (at least one of R^ - R^ is CONHj) 

In Scheme IV(c), Step the aiyl halide derivative is dissolved in a suitable 
solvent, such as N-methylpyrrolidinone (NMP), and sparged with nitrogen for 5-15 
minutes. Solid CuCN and Cul are added and the reaction is heated to a temperature 
10 ranging from about 100 to 150^C for 1 to 24 hour. The reaction is then cooled and shaken 
with aqueous fenic chloride and ethyl acetate, to provide the benzonitrile derivative of 
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Fonnula L The product can then be purified using standard techniques such silica gel 
chromatography, eluting with suitable eluent such as ethyl acetate and hexane. 

In Scheme IV(c), Step F(a), the benzonitrile is first dissolved in a suitable solvent, 
such as DMSO, then solid K2CO3 is added, followed by about 30% H2O2. The reaction is 
5 stirred for about 3 hours followed by quenching with water. The product of Formula I, 
wherein at least one of through r3 is, for example C0R^2 is then collected and dried 
under vacuum. Alternatively, in Step F(b), the benzonitrile may be reduced to the 
corresponding aminomethyl. For example, the corresponding nitrile is first dissolved in 
diethyl ether. Lithium aluminum hydride is then added and the reaction is stirred at room 
10 temperature for 1-24 h. The reaction is quenched by using procedures known in the art 
and as described in Fieser and Fieser, Reagents for Organic Synthesis, Vol. 1 pp 581-595* 
The inorganic solids are then filtered and washed with ether. After drying (MgS04) and 
concentration, the crude compound is obtained wherein at least one of Rl ffarougih R3 is 
aminomethyl. Further p\irification can be accomplished using column chromatography 
15 with the appropriate solvents. 

Scheme IV(d) provides procedures for the synthesis of compounds of Foimula I 
wherein at least one of Rl through R^ is, for example, a fluoromethyl, hydroxy, or an 
oxime. 

2 b Scheme IV(d) 
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. Fomuital Formula I 

(Ri or R2 Is CH2OH) (R^ fe CHNR« or R2 is CHNR<2a) 



Id Scheme IV(d), Step G, fhe lithium anion of the aryl halide derivative of 
Formula I is first generated by dissolving the aiyl bromide derivative in a suitable solvent 
5 such as THF, diethyl ether, or dioxane, cooling to a tenqierature of about -78 to -25**C, 
followed by addition of an appropriate base such as n-butyl-Li, sec-butyl-Li, or t-butyl-Li. 
The reaction is stirred for about 1 0 to 45 minutes to generate ttie anion. Using standard 
techniques, the aldehyde derivative of Formula I (at least one of through is CHO) 
is then generated by reacting &e anion with N J>T-dimethylformamide. 
10 In Scheme IV(d), Step H, the aldehyde derivative is converted into a fluoromethyl 

derivative by dissolving in dichloromethane and treating with 1 to S equivalents of a 
fluorinating agent such as diethylamino sulfur trifiuoride (DAST) and stirring at about 10 
to SO^'C for 5 to 48 hours. 

In Scheme IV(d), Step I, using standard procedures, the aldehyde derivatives of 
1 5 Formula I (at least one of R^ through R^ is CHO) are reduced to the corresponding 
alcohol derivatives by reaction with sodium borohydride in ethanol. 
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In Scheme IV(d), Step J, using methods as described in J.S. Buck and W.S. Ide, 
Organic Synthesis Coll. Vol. H, 622-623, (1943) the aldehyde derivative of Fonnula I is 
converted to the corresponding oxime derivative of Formula I under standard conditions . 

The Formula I products of Steps G, H, I and J, may all be purified using standard 
5 techniques such siKca gel chromatography, eluting with a suitable eluent such as ethyl 
acetate and hexane. 

Schemes V(a) - V(b) provide procedures for the synthesis of various N- 
substituted- and unsubstituted-amine derivatives of Fonnula I (at least one of through 
r3 is, for example, amino, N-substituted amino, or N,N-disubstituted amino) wherein the 
1 0 bond represented by " ** attached to the tricyclic core is a double bond. 




Formula I 
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Scheme V(a) 

In Scheme V(a), Step A, the halo derivative of Formula I, prepared as described 
previously in Scheme H, is converted to an arylamine derivative using procedures as 
5 described in J.P. Wolfe and S.L. Buchvi^ald, Organic Synthesis, Vol 78 23-3 1 (2000). 
After work-up, the crude imine is hydrolyzed to the amine using aqueous hydrochloric 
acid in tetrahydrofiiran. The amines are purified by trituration with toluene/hexane or 
using silica gel chromatography, eluting with ethyl acetate and hexane. 

In Scheme V(a), Step B, the amine derivative of Formula I is converted to a 
1 0 substituted-amine derivative by reaction with a sulfonyl chloride in pyridine at a 

temperature of about 10 to SO^'C for about 5 to 48 hours. The crude product of Formula I 
wherein at least one of through is, for example an N-[sulfonyl]-aniino moiety can 
then be purified using silica gel chromatograph, eluting with a mixture of ethyl acetate 
and hexane. 

15 In Scheme V(a), Step C, the N-[ suIfonyl]-amines may be converted to 

disubstituted-amine derivatives according to procedures as detailed in Tetrahedron 
Letters, 39 (51) 9365-9368 (1998). The anion is generated using sodium hydride in N,N- 
dimethylformamide at temperatures ranging from about 0 to 30^C for about 025 to 2 
hours. After addition of excess iodomethane, the reaction is stirred at room temperature 

2 0 for about 1 to 24 hours and then the crude product of Formula I, wherein at least one of 
r1 through r3 is, for example, a disubstituted N,N-[alkyl , sulfonyl]-aniine can then be 
purified using silica gel chromatography eluting with a mixture of ethyl acetate and 
hexane. 

25 Scheme V(b) 
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In Scheme V(b), Step D, the amine derivative of Formula I prepared as described 
in Scheme V(a), above, is converted to the corresponding urea using procedures as 
5 described by F. Kuizer, Organic Synthesis, Coll. Vol. (IV) 49 (1963). For example, a 
compound of Formula I, wherein at least one of is IsIHa is combined with HOAc and 
water. A solution of sodium cyanate in water is then added to the mixture of the amine 
derivative. The reaction is stirred at room temperature for about 2 hours and then poured 
into water. The compound of Formula I, wherein at least one of through R^ is, for 

1 0 example NRCONH2 is then extracted with EtOAc, dry (MgS04) and concentrated to 
provide crude product The crude product may then be purified by standard techniques 
such as siUca gel chromatography, eluting with a mixture of ethyl acetate and hexane. 
(Alternatively in Step D, the amine derivative of Formula I is converted into an amide 
derivative of Formula I, by reacting with an acid halide in pyridine at about 10 to SO^^C for 

15 about S to 48 hours. The crude product of can then be purified using silica gel 
chromatography, eluting with a mixture of ethyl acetate and hexane). 
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In Scheme V(b), Step E, the amine derivative of Fonnula I is mono- or di- 
alkylated using standard procedures weU known to those ofordinaryskiU in the art. For a 
detailed descriptions of such methods, see Synthetic Communications, 1 129-1 135 (1991). 
The crude products of Fonnula I, wherein at least one of through is, for example 
5 NH-(C1-C4) alkylamine or N,N-(C1-C4)dialkylamine, can then be purified using silica 
gel chromatography, eluting with a mixture of ethyl acetate and hexane. 

To provide compounds of Formula I wherein the bond represented by " ^jl:^ " 
attached to the dibenzosuberane core is a single bond, the olefin moiety of the compounds 
of Fonnula I, prepared according to Schemes I-V above, can be readily reduced using a 

10 catalyst such as palladium on carbon (5 to 10%) in a solvent such as ethanol or methanol. 
The pressure of hydrogen used may vaiy firom atmospheric to 60 psi. The reaction is 
performed at temperatures ranging from about 20 to 50^C for 1 to 20 hours. For more 
details on hydrogenation of olefins, see H.O. House, Modem Synthetic Reactions, 2"^^ 
edition, pp. 1-34(1972). 

1 5 Schemes VI provides yet additional procedures for the synthesis of compounds of 
Fonnula 1. Scheme VI is particularly usefiil where at least one of R^ through R^ is, for 
example, nitro or amino; wherein X and Y rq>resent -CH=CH- ; and wherein the bond 
represented by " " attached to the tricyclic core is a double bond. 

20 Scheme VI 

(11) 




(10) 




Formula I 
(at least one of R1-R3 is nitro) 



In Scheme VI, the phosphonate of structure (1 1) is first dissolved in a suitable 
solvent, such as DMF, DMSO or acetonitrile at room temperature under an inert 
25 atmosphere. An appropriate base, such as sodium hydride, is then added. After stirring 
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from 0.5 to 6 hours, the dibenzosuberone- or dibenzosuberenone-derivative of structure 
(10), dissolved in a suitable solvent such as DMF, is then added. The reaction is stirred 
for about 6 to 24 hours and then quenched with aqueous HCl. The product, wherem at 
least one of Rl through R3 is, for example nitro, is then extracted into EtOAc, dried 
5 (MgS04) and concentrated. The product is purified using colunm chromatography, eluted 
with EtOAc/hexanes. (For a more detailed discussion of this Homer-Emmons procedure, 
see 

J. Marsh, Advanced Organic Chemistry (4* edition) pp 959-960 and references cited 
therein). 

10 Scheme Vn provides procedures for the synthesis of compounds of Formula I 
employing Suzuki coupling conditions. Li particular, the procedures of Scheme Vn are 
useful for synthesizing compounds of Formula I wherein a heterocyclic or substituted 
heterocyclic ring is attached to the tricycUc core of Formula I; and wherein the bond 
represented by ** " attached to the tricyclic core is a double bond. 

15 
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Scheme VII 




Formula I 

In Scheme VII, Stq> A» the dibenzosuberone derivative (10) is dissolved in an 
5 appropriate solvent such as diethyl ether, dioxane or tetrahydrofuran and 1 to S 

equivalents of methyhnagnesium bromide is added. After 2-24 hours, the inteimediate 
caibinol derivative is converted to the exomethylene derivative by cooling to 0°C and 
adding HCl. After stirring for about 1-18 hours, the reaction is shakra with EtOAc and 
water. The organic solutionis dried (MgS04) and concentrated The crude product of 
1 0 structure (12) is purified by short path column chromatography (silica gel, hexane 
containing EtOAc). 
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In Stq) B, the compound of structure (12) is dissolved in a solvent such as 
methylene chloride, chlorofonn, carbon tetrachloride or 1,2-dichloroethane and treated 
with a slight excess of dimethylaminopyridine tribromide. The reaction is stirred at room 
temperature for about 1-24 hours. The excess brominating reagent is quenched with 
5 Na2S03 and the reaction is partitioned between water and organic solvent. The solvent is 
dried (Na2S04) and concentrated under reduced pressure to yield the crude product of 
structure (13). The crude compound of stmcture (13) is purified by short path column 
chromatography (silica gel, hexane containing EtOAc). 

In Step D, derivatives of structure (14) are prepared by adding t-BuLi portionwise 

10 (exotherm) to a solution of the vinyl bromide (13) in dry THF at -IS^'C under N2. The 
reaction is stirred at -78*'C for 45min and trimethyl borate is then added. The reaction is 
wamied to room temperature and stirred for about an additional SOmin. The mixture is 
then concentrate using standard procedures, ethylene glycol and toluene are added, and 
the reaction refluxed overnight. The reaction is then cooled to room temperature, the 

1 5 layers separated and the ethylene glycol layer extracted with toluene, the toluene layers 
are then combined and concentrated to provide the compound of structure (14). The 
crude product (14) can then be purified by silica gel chromatography eluting with ethyl 
acetate:hexanes:trietiiylamine. 

In Step C, the vinyl bromide of stmcture (13) and aryl boronic acid are mixed in 

2 0 dioxane. 2.0M aqueous Na2C03 is then added and the reaction sparged with N2 for Smin. 
Pd(PPh3)4 is added and the reaction vial immediately sealed. The reaction is heated to 
about 1 70-100*'C for about 8-24 h. The reaction is then quenched with H2O and the 
product of Formula I extracted into CH2CI2. After drying (Na2S04) and concentration, the 
crude product is purified using chromatography on silica gel, eluting with ethyl 

2 5 acetate/hexanes to obtain the purified product of Formula L 

In Step E, a mixture of the vinyl borate of structure (14), a substituted or 
unsubstituted chloroheterocycle, cesium fluoride and [l,r-bis(diphenylphosphino)- 
feirocenejdichloropalladium (II) (1 :1 complex with CH2CI2) in dioxane is heated at about 
50-1 OO^C for about 12-72 h. The solvent is removed using a stream of nitrogen and the 

3 0 resulting residue is shaken with H2O and CH2C12 and loaded onto a Varian ChemElut 

CE1005 soUd-phase extraction cartridge. Elute with CH2CI2, and concentrate using 
standard procedure to obtain the cmde product of Formula I, wh^ein a heterocycle or 
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substituted heterocycle is attached to the tricyclic core. The crude product can then be 
purified by mass-guided reverse-phase HPLC to obtain the purified product of Formula L 
Altematively, in Step E, a mixture of vinyl borate (14), a substituted or unsubstituted 
chloroheterocycle, K2CO3 and ethanol is sparged with N2 for lOmin. Pd(PPh3)4 is then 
5 added and the reaction sealed immediately. The reaction is heated at about 70-lOO^C for 
about 12-72 h. The mixture is then concentrated under N2, then H2O (ImL) and ethyl 
acetate (ImL) are added. The residue is load onto a Varian ChemElut CE1005 solid- 
phase extraction cartridge, Elute with ethyl acetate, collect, and concentrate the crude 
reaction. The crude product can then be purified on silica gel, eluting with ethyl 
1 0 acetate/hexanes to obtain the pure product of Formula I wherein a substituted or 
unsubstituted heterocycle is attached to the tricyclic core. 

Scheme Vm provides yet additional procedures for the synthesis of compounds of 
Formula I, particularly those wherein rings A and/or B are heterocyclic rings. 

15 Scheme vm 




Formula I 



In Scheme VIII, a solution of the ^propriate substituted or unsubstituted benzyl 
magnesium bromide in THF is added to a solution of (1 0) in THF under Ar. The resulting 
solution is stirred for about 1-24 h at about 25 ^^C before quenching with saturated, 

2 0 aqueous ammonium chloride. The mixture is filtered and the magnesium salts washed 
with diethyl ether. The filtrate is then with water and brine, dried (Na2S04), and 
concentrated under reduced pressure. The resulting tertiary alcohol can then be purified 
by column chromatography (hexanes/ethyl acetate). 

The crude carbinol is dissolved in CHCI3 and concentrated hydrochloric acid is 

25 then added. The resulting dark solution is stirred for 2 h at about 25 ''C. Water and 
CHCI3 are added, the layers separated, and the organic layer washed successively with 
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saturated, aqueous sodium bicarbonate and brine. The crude product of Formula I is then 
dried (MgS04) and concentrated via rotary evaporation. The crude material may then be 
purified by flash chromatograpy(hexanes/ethyl acetate) to provide the purified final 
product of Formula I (wherein A and / or B are, for example, heterocyclic rings). 

5 

Additional Schemes for the synthesis of compounds of the invention: 

Scheme IX provides procedures useful for the synthesis of compounds of Formula 
I wherein the "C* ring represents an N-substituted benzimidazole derivative. 

10 Scheme DC 




In Scheme EX, Step A, 5-bromo-2-fluoro-nitrobenzene is mixed with about 2 
1 5 equivalents of a substituted amine, for example 4-(2-aminoethyl)morpholine, in THF. The 
reaction is stirred at room temperature for about 18h. The THF is removed under reduced 
pressure and the residue partitioned between water and ethyl acetate. The organic layer is 
dried (MgS04) and concentrated to provide compound of structure (IS). 
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In Scheme DC, Step B, the compound of structure (15)is dissolved in ethyl acetate 
or THF and 5% Pt/C (sulfided)is added. The slurry is placed under 60psi hydrogen gas at 
room temperature for about 8h. The reaction is then filtered and concentrated to provide, 
for example, the compound of structure (16) as a dark red oil. Compound (16) may then 
5 be purified, for example by using a short plug of silica gel and 1 0% 2N NHS in 
MeOH/dichloromethane. 

In Scheme IX, Step C, the compound of structure (16) is mixed with NaHC03, 
water, and methanol. Slowly, phenyl chloroformate (about 1.5 equivalents)is added and 
the reaction is stirred for about Ih at room temperature. SN NaOH (about 1.5 equivalents) 

10 is then added and the reaction is stirred ovemigjit at room temperature. The solid of 
structure (17) is collected by vacuum filtration and washed with methanol. 

Tn Scheme IX, Step D, under a blanket of nitrogen, a solution of compound (17)in 
THF is cooled to about 5^C and 3N ethyhnagnesium bromide is added. After about l/2h, 
the reaction is cooled to about -72°C and slowly 1.7M t-BuLi is added. The reaction is 

15 allowed to warm to about -55^C, then trimethyl borate is added and the reaction is 
allowed to stir at room temperature overnight. 5N HCl is then added and tfie reaction 
stirred for about 4h. The pH is adjusted to about 6-7 and the cmde boronic acid is 
extracted into ethyl acetate, dried and concentrated to give the crude acid which is then 
slurried with toluene and pinacol is added. The reaction is heated briefly and stirred 

2 0 overnight. Ethyl acetate and aqueous NaHCOS are added, the organics extracted with 
water and the dried ^gS04) organic layer is evapovsted to give the purified product of 
compound (18). 

Schemes X-XEt provide procedures usefiil for the synthesis of compounds of 
Formula I wherein the **A" and/or "B" ring represents a heterocyclic ring, which may be 
2 5 substituted or unsubstituted. Also, Scheme X demonstrates an altemative procedure to 
that described in SchemeVH, Step A for converting the ketone moiety to a methylene by 
use of the Tebbe reagent. 

Scheme X 
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Formula 1 



In Scheme X, Step A, to a solution of, for example, 9,10-dihydro-l-tbia- 
benzo[/]azulene-4-one (see P. Bollinger, P. Cooper.; H. U. Gubler, A. Leutwiler, T. Payne 
5 Helv. Chim . Acta . 1990, 73, 1 197) at about ^O^^C is added about 3 equiv of a 0.5 M 
solution of Tebbe reagent in toluene and about 3 equiv of pyridine in THF (0.1 M) under 
At. The resulting mixture is stirred for about 2 h then allowed to warm to 0 over ca. 
30 min period before diluting with diethyl ether. S N sodium hydroxide is then added 
carelully until bubbling ceases, then solid Na2S04, and the reaction stilted for about 1 h. 
10 The mixture is then filered through Celite®, then the filtrate by rotary evaporation. The 
crude residue of compound (19) may then be purified by standard techniques such as 
column chromatography (hexanes) to give the purified product of structure (19). 

In Scheme X, Steps B and C, the compound of structure (19) may be treated 
according to the procedures as described in Scheme VII, Steps B and C to provide the 
15 compound of Formula L 



Scheme XI 




Formula l(i) Formula l(ii) Formula 1(111) 

(X = H or CI) (X = H or CI) (X = H or CI) 

20 In Scheme XI, procedures for the synthesis of compounds of Formula I wherein 

"A" or 'B" represents a chlorothiophene are provided, hi Scheme XI, Step A, about 2 
equiv of n-BuLi-hexanes is added dropwise to a solution of a compound of Formula I(i), 
for example 3<9,10-Dihydro-l-thia-benzo[f]azulen-4-ylidenemethyl)-phenylamine, in 
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THF at about 0 under Ar. The resultant dark solution is stirred for about 1 h before 
adding about 2,5 equiv of hexachloroethane in THF. The reaction is stiixed for about 2 h, 
quenched with excess water, and acidified to neutral pH. The aqueous layer is extracted 
with diethyl ether (3 X) and then dried (MgS04), and the combined organic layers are 
5 concentrated under reduced pressure. The crude product (Formula I(ii)) may then be 
purifed using standard techniques^ such as by column chromatography to give the 2- 
chlorothiophene derivative compound. 

In Scheme XI, Step B, the amino group of Ring may be treated according to 
procedures as described in Scheme V(a), Step B to provide further methanesulfonamide 
1 0 derivatives of Fomiula I(iii). 



Scheme XII 




(20) (21) 



Step B.C 




NHSOjMe NHSOjMe 



Formula I 

15 Scheme XH provides procedures for the synthesis of derivatives of Formula I 

wherein Ring "A" and or "B" represents a methylated heterocycle, particularly a 
methylated thiazole. In Scheme XE, Step A, add about 1.2 equiv of ;i-BuLi-hexanes 
dropwise to a solution of compound (20)(4-methylene-9,10-dihydro-4H-3-thia-l-aza- 
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benzo[f]azulene) in THF at about -78 ®C under Ar. The resultant daric green solution is 
stirred for about 5 min before adding about 1 .2 equiv of iodomethane in THF. The 
reaction is allowed to warm and stirred at room temperature for about 18 h before 
quenching with excess water. The layers are separated and the aqueous layer extracted 
5 with,for example, diethyl ether (3 X) and then dried (MgS04. The combined organic 
layers may then be concentrated under reduced pressure and the product (Structure 
(21))used in the next step without further purification. 

In Scheme Xn,Steps B and C, the compound of structure (21) is treated according 
to procedures as described Scheme VU, Steps B and C to provide the compound of 
1 0 Formula I wherein Ring "A" and or ''B" represents a methylated heterocycle. 

Scheme Xm 




NHSOjMe NHSOjMe 



Formula I 

1 5 Scheme XHI provides additional procedures for the synthesis of compounds of 

Formula I wherein Ring "A" and or "B" represents a thiazole. In Scheme XDI, Step A, a 
flask is charged with equimolar methyl dichloroacetate and 3-phenyl-prionaldehyde in 
diethyl ether. The solution is cooled to about 0 *'C and about 1 equiv of sodiimi 
methoxide in methanol is added over a 1 h period. The mixture is vigourously stirred for 
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about 2 h at about 0 C and then allow to warm to room temperature before adding brine. 
The layers are separated, dried (MgS04) and the organic concentrated to give the crude 
residue of compoimd (22). 

In Scheme XDI, Step B, reflux the compound of structure (22) and thiourea in 
5 MeOH for about 4 h, then basify with ammonia-MeOH and add brine. The reaction is 
then extract with, for example ethyl acetate, then the combined organic layers are washed 
with brine, dried(MgS04), and concentrated under reduced pressure to give the compound 
of structure (23). 

In Scheme Xin,Step C, about one equiv of the compound of structure (23) and 

1 0 about 3 equiv of isoamyl nitrite in THF are refluxed for about 3 h. Evaporate The volatile 
components are evaporated to provide the compound of structure (24). 

In Scheme Xm, Step a thick slurry of the compound of structure (24) and 
polyphosphoric acid (PPA) is rapidly stirred and heated to about 140 X for about 24 h 
and then about 150 ®C for about 5 h. Carefully the hot mixture is added to ice-cold 

15 aqueous sodium hydroxide. The reaction is then extracted, for example witfi EtOAc, and 
the combined organic layers washed with brine, dried (MgS04), and concentrated under 
reduced pressure. The crude residue of structure(2S) may then be purified by standard 
techniques, such as by column chromatography (10% to 50% EtOAc:hexanes) to provide 
the purified conq)Ound of structure (25). 

20 In Scheme Xm, Step E, the compound of stn2cture(25) is treated according to 

procedures as described in Scheme VII, Step A to provide compound of stmcture (26). 

In Scheme Xin, Steps F and G, the compound of structure (26) is treated 
according to procedures as described Scheme VII, Steps B and C to provide the 
compound of Formula I wherein Ring "A" and or **B" represents a thiazole ring. 

2 5 Alternatively, the desired starting thiazole ketone can be prepared as as shown in 

Scheme XIII(b), below. In step A, 2-chloro-3-oxo-butyric acid ethyl ester in THF is 
treated with first NaH (1 equivalent) then n-BuLi (1 equivalent) while the temperature is 
held at about -^0 to -10°C and then the appropriately substituted benzyl bromide added. 
In Step B, the intermediate 2-chloro-3-oxo-5-phenyl-pentanoic acid ethyl ester derivative 

30 is reacted with thiourea in refluxing ethanol for 1 -24 hours. This ester can be cyclized 
using PPA and heating at fi-om 160-250''C for 1-15 hours. As described in Scheme 
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Xin(a), Step C , the amino moiety can be converted to -H. This intermediate ketone can 
be converted to final products as in Scheme Xin(a), Steps E, F and G. 

Scheme XmCb) 



BO 





EtOjC-^S 



1^ N StepC R5 "^\^^N 





10 



Scheme XIV provides additional procedures for the synthesis of compounds of 
Formula I wherein ring "A" and or "B" is substituted. 

Scheme XIV 



R4> 
R5- 




1 i 



R6 



R7 



Step A R5 



(27) 




In Scheme XIV, Step A, a mixture of 2-3 equiv of 
1 5 bromomethyltriphenylphosphonium bromide (see G. Vassilikogiamiakis, M. 

Hatzimarinaki, M. Qrfanapoulos J. Org. Cliem., 65, 8180) in THF (0.5 M) is cooled to 
about -78 °C and about 2-3 equiv of LiHMDS-THF is added dropwise to give a bright 
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yellow mixture. The reaction is stirred for about 1 h at about -78 ®C and then for about 
10 min at 0 °C. The mixture is re-cooled to about -78 and the compound of structure 
(27) is added. The dark mixture to is allowed to warm to room temperature and stirred for 
about 3.5 h before adding saturated, aqueous saturated ammonium chloride and diluting 
5 with pentane. The mixture is filtered through celite, the filtrate concentrated under 
reduced pressure, and purifed by standard techniques such as column chromatography 
(1% to 2% to 3% to 5% EtOAcihexanes) to give the compound of structure (28) as a 1:1 
mixture of geometric isomers. 

In Scheme XIV, Step B, the compound of structure (28) is treated according to 
1 0 procedures as described in Scheme VU, Step C to provide the compound of Formula L 

Scheme XV provides additional procedures for the synthesis of compounds of 
Formula I wherein ring "A*' and or *B" represents a heterocyclic ring and additionally 
shows methodology to prepare useful intermediate vinyl borate ester derivatives. 

15 Scheme XV 




NHSO^Me NHSOjMe 



Formula I Formula I 

E isomer Z isomer 
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In Scheme XV, Step A, about one equiv of, for example, 5,6-dihydro- 
beiizo[d]pyrrolo[l,2-a]azepin-ll-one (structure(29))(see Y. Girard, J. G. Atkinson, P. C. 
Belanger, J. J. Fuentes, J. Rokach, C. S. Rooney, D. C. Remy, C. A. Hxmt J, Org, Chem. 
1983, 48, 3220) in THF is added to a solution of about 2.5 equiv of pinicol 
5 lithio(trimethylsilyl)methaneboronate (see D. S. Matteson, D. Majunider 
OrganometaIlicsl9S3, 2, 230), about 1 equiv TMEDA, about 2.5 equiv of 
tetramethylpiperidine (TMP), and THF at about -78 °C. The solution is allowed to wann 
to room temperature and stirred for about 3,5 h before quenching with excess water. The 
reaction is extracted with Et20 (4 X), dried (MgS04) and concentrated under reduced 
1 0 pressure. The crude residue may then be purified by standard techniques such as column 
chromatogrq)hy (5% to 10% EtOAcihexanes) to give fhe pure E-isoroer and Z-isomer of 
structure (30). 

In Scheme XV, Step B, the compound of structure (30) is treated according to 
procedures as described in Scheme VII, Step C to provide the E and Z isomer of the 
15 compound of Formula I. 

Scheme XVI provides yet additional procedures for synthesizing compounds of 
Formula I wherein ring '*A" and or '*B" represents a heterocyclic ring. 

Scheme XVI 
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(34) (34) 



Step E 




Formula I 



In Scheme XVI, Step A, diisopropylainine is dissolved in dry tetrahydrofiuran and 
the resulting mixture cooled to about -78 ^C. Butyllithium is then added and flie reaction 
5 mixture is warmed to about 0 °C then a fine slurry of 2-methyl-mcotinic acid in THF (25 
mL) is added portionwise during about 1 0 min. The resulting slurry is stirred for about Ih, 
then 3-fluorobenzyl bromide is added and the mixture is stirred for about 5 min. The 
reaction is quenched with water and extracted with diethyl ether. The pH of the aqueous 
layer is adjusted to about 3.1 with concentrated aqueous hydrochloric acid solution. The 
10 resulting slurry is treated with ethyl acetate and stirred to dissolve all solids. The layers 
are separated and the aqueous lay^ extracted with ethyl acetate. Concentrate the 
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combined extracts are then concentrated to dryness to provide the compound of structure 
(31). 

In Scheme XVI, Step B, the compoimd of Structure (3 1) is combined with 
poljphosphoric acid (about 100 g) and heated to about 160 '^C for about 6 h. The reaction 
5 mixture is allowed to slowly cool over 12h, then reheated to about 160 X and poiired into 
ice. The transfer is completed iising water and the pH of the aqueous mixture adjusted to 
about 8.0 with 50% aqueous sodium hydroxide solution. The product of structure (32) is 
extracted with methylene chloride. The combined organic extracts are dried with 
magnesium sulfate, filtered and concentrated. The compound of structure (32) may then 

10 be purified using standard techniques such as flash cfaromatogr^hy (25% ethyl 

acetate/hexanes to 50% ethyl acetate/hexanes) to provide the purified product of the 
compound of structure (32). (See Journal of Heterocyclic Chemistry 1971, 73). 

In Scheme XVI, Step C, a mixture of compound (32) and dry THF is chilled to 
about 0 ^C. This mixture is treated with methyl magnesium bromide, the cooling 

15 removed, and the mixture is stirred at room temperature for about 15 min. The reaction is 
quenched , while cooling wiA an ice-water bath, by adding saturated aqueous ammonium 
chloride solution (50 mL). The layers are separated and the aqueous layer extracted with 
methylene chloride (2x50 mL). The combined organic layers are dried with magnesium 
sulfate, filtered, and concentrated to provide the intermediate product of structure (33) as 

20 a thick cmde oil. Without fiirther purification, this residue is dissolved in a solution of 
sulfiiric acid in acetic acid (3% by volume, 50 mL) and the mixture stirred at room 
temperature for about 12-18 h. The reaction mixture is concentrated to remove excess 
solvent and the resulting orange residue dissolved in IN aqueous sodium hydroxide 
solution (25 mL) and ethyl acetate (50 mL). the pH of the resulting mixture is adjusted to 

2 5 about 8 with 5N aqueous sodimn hydroxide solution. The layers are separted, and the 

aqueous extracted with ethyl acetate (2x50 mL). The combined organic layers are dried 
with magnesium sulfate, filtered, and concentrated to provide the compound of structure 

(33) . 

In Scheme XVI, Step D, the compound of stmcture (33) is treated according to 

3 0 procedures as described in Scheme VII, Step B, to provide E and Z isomer of compound 

(34) . 
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In Scheme XVI, Step E, the compound of stracture (34) is treated according to 
procedures as described in Scheme VII, Step C to provide the E and Z isomer of the 
compound of Formula I 

Scheme XVn provides yet additional procedures for synthesizing compoimds of 
Formula I wherein ring "A" and or **B" represents a heterocyclic ring and wherein the 
bridge depicted by-X — Y- contains a heteroatom or heteroatom containing group at 
either the X or Y position. 



Scheme XVn 




F Step A 




Step B 




(37) 



(37) 



Step. C 




10 



Formula I 



In Scheme XVII, Step A, the compound of structure (35), for example, (8-fluoro- 
llH-10-oxa-l-aza-dibenzo[a,d]cyclohepten-5-one) (seo Journal of Medicinal Chemistry 
1990, 53, 3095)and anhydrous tetrahydrofuran (25 mL) are combined and the solution 
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cooled to about 0 , Tebbe reagent (0.5M/L solution in toluene) is then added, cooling 
is removed, and the mixture stirred for about 10 min. The reaction is quenched by adding 
saturated aqueous Rochelle's salt solution and the biphasic mixture stirred rapidly for 
about 10 min. The layers are then separated and the aqueous layer extracted with ethyl 
5 acetate. The combined organic layers are dried with magnesium sulfate, filtered and 
concentrated. The crude product of compound (36) may then be purified using standard 
techniques such as flash chromatography (25% ethyl acetate/hexanes) to provide the 
purified product of structure (36). 

In Scheme XVII, Step B, the compoimd of structure (36) is treated according to 
10 procedures as described in Scheme VII, Step B, to provide E and Z isomer of compound 
(37). 

Id Scheme XVH, Step C, the compotmd of structure (37) is treated according to 
procedures as described in Scheme VII, Step C to provide the E and Z isomer of the 
compound of Formula I. 



15 



Scheme XVm provides general procedures for the synthesis of compounds of 
Formula I wherein ring *'A" and or "B" is contains an ether moeity 

Scheme XVm 
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In Scheme XVin, Stop A, the compound of structure (i) (5-methylene-10,l 1- 
dihydro-5H-dibenzo[a,d]cyclohepten-2-ol), prepared from commercially available 2- 
5 hydroxy-10,1 l-dihydro-dibenzo[a,d]cyclohepten-5-one using procedures as described 
Scheme Vn, Step A, is treated under conditions as described in SchemeVn, Step B to 
provide the compound of structure (ii) (S-bromomefhylene-lO,! 1-dihydro-SH- 
dibenzo[a4]cyclohepten-2-ol) 

In Scheme XVm, Step 2.5 equivalents of PS-TBD Resin (commercially 

1 0 available: Argonaut Technologies) is added to a fritted vessel. The bottom of the vessel is 
C2^ped and about LO equivalent of 5-bromomethylene-10,l l-dihydro-5H- 
dibenzo[a,d]cyclohepten-2-ol in acetonitrile is added. About 0.8 equivalents of the 
appropriate alkyl halide in acetonitrile is then added and the top of the vessel is capped 
and the vessel rotated for about 48-96 hours. The vessel is then uncapped and the filtrate 

1 5 collected into a screw-cap vial. The resin is washed with acetonitrile followed by 
dichloromethane. The filtrate is combined with the washings and concentrate under 
vacuum. 

In Scheme XVin, Step C, into the screw capped vial containing the 
bromomethylene ether, about 1.2 equivalents of potassium carbonate and about 1.1 
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equivalents of, for example, N-[3-(4,4,5,5-tetramethyl-[l,3,2]-dioxaboroiian-2-yl)- 
phenylj-methanesulfonamide, is added. The solution is purged with nitrogen for about 5 
min. then about 0.1 equivalents of palladium tetrakis(triphenylphosphine) is added into 
the vial. The vial is capped and heated to about 90-100 for about 16 hoiu-s with 
5 continuous stirring. The reaction is then loaded onto Chem-Elute column (Varian Sample 
Prep) primed with water and the column is eluted with ethyl acetate. The filtrate is then 
concentrated under vacuimi and may be purified by standard techniques such as silica gel 
chromatography. 

10 Determination of Biological Activity 

To demonstrate that compounds of the present invention have affinity for steroid 
hormone nuclear recq>tors, and thus have the cq)acity to modulate steroid hormone 
nuclear receptors, soluble MR and GR binding assays are performed. All ligands, 
radioligands, solvents, and reagents employed in the binding assays are readily available 

1 5 from commercial sources, or can be readily synthesized by the ordinarily skilled artisan. 

Mineralocorticoid Receptor Binding Assav: 

The Ml length human MR gene is cloned from a himian kidney or human teain 
cDNA libraiy. Briefly, using synthetic oligonucleotide primers (Eli Lilly and Company, 

2 0 Indianapolis) directed to nucleotides 20-54 and 3700-3666 of the human MR, polymerase 

chain reaction (PCR) is performed under standard conditions using a human cDNA 
library. The PCR reaction is performed in a final volume of 50^1 containing about Ipl of 
a SOX stock solution of polymerase; about 1 |il of a SOX stock solution of dNTP; about 
Sjxl of an appropriate PCR buffer; about Ijxl of each primer; about Sjil of a H. kidney or 
25 H. brain cDNA library; and about 36|al of water. The reaction is allowed to denature for 
about 30 seconds at 95 degrees Celsius, anneal for about 30 seconds at 55 degrees 
Celsius, and extend for about 5 minutes at 72 degrees Celsius, the sequence being 
repeated for a total of about 35 cycles.. The.desired PCR product (3.68 Kb) is confirmed 
by gel electrophoresis and subsequently cut from the gel and stored at about -20 degrees 

3 0 Celsius until extraction. To extract the cDNA product from the agarose gel, flie QIAEX n 

Gel Extraction protocol (QIAGEN, Inc.) is employed according to the manu&cturer's 
instructions. Following extraction, the MR cDNA is cloned into an appropriate cloning 
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vector (Zero Blunt TOPO PGR Cloning Kit (Livitrogen, Inc.) and a pAcHLT-baculovinis 
transfer vector (B.D./Pharminogen), then expressed in SF9 insect cells, essentially 
according to manufacturer's instructions. Sf9 cells are grown at a scale where gram 
quantity cell pellets are obtained for subsequent use in the MR binding assay. Harvested 
5 cell pellets are lysed by repeated freeze-thaw cycles (about 4) in a suitable lysis buffer 
then centrifuged at about 1 X lO^G (with the supernatant being saved for future assays). 

MR binding assays are performed in a final total volume of about 2S0|il 
containing about 20-25fig of protein and O.SnM of [^]-aldosterone plus varying 
concentrations of test compound or vehicle. The assay binding buffer consists of 30mM 

10 sodium molybdaie, 30mM of TRIS-HCl, SmM sodium phosphate, 5mM sodium 
pyrophosphate, and about 10% glycerol, pH=7.5. 

Briefly, assays are prepared at RT in 96-well Falcon 3072 plates, each well 
containing 2 10)il of binding buffer, 10^1 of [^]-aldo5terone, 10p,l of test 
compound/vehicle, and 20|il of the resuspended receptor protein extract. Incubations are 

15 carried out at 4 degrees Celsius with shaking for about 16 hours. 200|il aliquots of each 
incubation are filtered onto Millipore HA 0.45micron 96-well filter plates, pre-moistened 
with cold 30niM TRIS-HCl. The filter plates are suctioned dry with vacuum and 
Ltnmediately washed 3X with cold 30mM TRIS-HCL The plates are then punched out 
and the amount of receptor-ligand complex is determined by liquid scintillation coimting 

2 0 using 4ml of Ready Protein Plus''^" liquid scintillation cocktail. 

IC5Q values (defined as the concentration of test compoimd required to decrease 
[^H]-aldosterone binding by 50%) are then determined. Ki values for each respective test 
compound can then be calculated by application of the Cheng-Prusoff equation as 
described in Cheng et al^ Relationship Between The Inhibition Constant (Ki) and The 

2 5 Concentration of Inhibitor Which Causes 50% Lihibition (ICsq) of an Enzymatic 

Reaction, Biochem, Pharmacol., 22: 3099-31088; (1973). 

Glucocorticoid Receptor Binding Assay: 

To demonstrate the GR modulating potency of compounds of the present 

3 0 invention the following source of glucocorticoid receptor is employed. A549 human lung 

epithelial cells (ATCC) are grown at a scale where gram quantity cell pellets are obtained. 
Harvested cell pellets are washed twice in cold phosphate buffered saline, centrifuged. 
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and resuspended in cold assay binding buffer. The assay binding buffer consists of 10% 
glycerol, 50mM Tris-HCl (pH7.2), 75mM sodium chloride, 1.5mM magnesium chloride, 
1 .5wM EDTA, and lOmM sodium molybdate. Cell suspensions were lysed via 
sonication, centrifuged, and the "extract" supernatant is snap frozen and stored at -80C 
5 until needed. 

GR binding assays are performed in a fmal volimie of 140ul containing 50-200ug 
of A549 cell extract and 1 .86nM pH]-dexamethasone (Amersham) plus varying 
concentrations of test compound or vehicle. Briefly, assays are prepared at RT in 96-well 
Fisher 3356 plates, each well containing lOOul of A549 cell extract, 20ul of 

1 0 ['^H]-dexamethasone, and 20ul of test compound/vehicle. Incubations are carried out at 4 
degrees Celsius for 16 hours. After incubation, 70ul of 3X dextran-coated charcoal 
solution is added to each reaction, mixed, and incubated for 8 minutes at RT« 
3X-dextran-coat6d charcoal solution consists of 2S0ml assay binding buffer, 3.75g Norit 
A charcoal (Sigma), and L2Sg dextran T-70 (Amersham). Charcoal/unbound radioligand 

1 5 complexes are removed by centrifugation of the plate and 140ul of supernatant from each 
weU is transferred to another 96 well Optiplate (Packard Instruments). 200ul of 
Microscint-20 sciniOant (Packard Listruments) is added to each well and amount of 
receptor boimd radioligand is detennined using Packard Bistrummts TopCount 
instrument 

2 0 IC50 values, defined as the concentration of test compound required to decrease 

[^H]-dexamettiasoiie binding by 50%, are then detemuned. Ki values for each respective 
test compound can then be calculated by application of the Cheng-Prusoff equation as 
described in Cheng et aL^ Relationship Between The Inhibition Constant (Ki) and The 
Concentration of Inhibitor Which Causes 50% Inhibition (ICsq) of an Enzymatic 
25 Reaction, Biochem. Pharmacol., 22: 3099-31088; (1973). 

Binding assay protocols for PR, AR, and ER, similar to those described above for 
MR and GR, can be readily designed by the ordinarily skilled artisan. United States 
Patent No. 6,166,013 provides examples of such protocols. Representative compounds of 
the present invention have a Ki in the MR or GR binding assay of < 50jiM. Table I 

3 0 (see infra.) provides MR and GR binding data for a representative sample of the 

exemplified compounds of the present invention. 
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To demonstrate the ability of compoxinds of the present invention to modulate the 
activity of a steroid hormone receptor (i.e. either agonize, antagonize, partially agonize, or 
partially antagonize), bioassays are performed which detect modulation of target gene 
expression in cells transiently transfected with a nuclear receptor protein and a hormone 
5 response element-reporter gene construct. The solvents, reagents, and ligands employed 
in the functional assay are readily available from commercial sources, or can be 
synthesized by one of ordinary skill in the art. 

Functional Assav of Mineralocorticoid Receptor Modulation: 

1 0 For the MR transient transfection assay, COS-7 cells are transfected with full 

length human MR and a 2XGRE-luciferase gene construct Following transfection, the 
ability of test compounds to modulate expression of the luciferase reporter gene product is 
monitored. Briefly, on day one, COS cells are harvested fiom cell culture plates using 
standard procedures such as treatment with Tiypsin-EDTA (GIBCO BRL). Culture 

1 5 medium is then added to the cells and the cell-medium mixture is plated in 96 - well 
plates coated with poly-(d)-lysine (^proxmiately 3 X 10* cells/well). Cells are grown 
for about 4 hours then transfected with Fugene-6 reagent with plasmids containing human 
MR, previously cloned into pcDNA 3.1 expression vector, and 2XGRE-reporter gene 
construct (GR&luciferase), previously cloned into pTAL-luc vector. Transfection is 

2 0 carried out in DMEM with 5% fetal calf serum, charcoal treated. 24 hours later cells are 
exposed to various concentrations of aldosterone in the presence and absence of test 
compound and incubated for an additional 24 hours. The reaction is terminated by the 
addition of lysis buffer followed by luciferin (luciferase substrate). Luciferase expression, 
as an indicator of ligand induced MR transactivation, is monitored by chemiluminescence 

2 5 measured using a microtiter plate luminometer (MLX). The kinetic inhibition constant 
(K^y or Kp) can then be determined by analysis of dose-response curves for aldosterone, in 
the presence and absence of test compound, using standard techniques. 
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Table I 

Mineralocorticoid and Glucocorticoid Receptor Binding Assay Values 
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No. 
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Legend: 

rq)resents a value of ^ 10,000nM 
5 rq)resents a value of < l,000iiM 

"4-H-" represents a value of ^ 500nM 

indicates the value was not determined 

The following preparations and examples further illustrate the invention and 
1 0 represent typical synthesis of the compounds of Fonnula I, including any novel 

compoxmds, as described generally above. The reagents and starting materials are readily 
available to, or may be readily synthesized by, one of ordinary skill in the art. As used 
herein, the following terms have the meanings indicated: "i.v." refers to intravenously; 
**p.o.** refers to orally; "i.p." refers to mtraperitoneallj^ "eq" or "equiv." refers to 
15 equivalents; "g" refers to grams; **mg" refers to milligrams; *X" refers to liters; **inL" 
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refers to ixiilliliters; refers to microliters; "mol" refers to moles; "mmol" refers to 
miUimoles; **psi" refers to pounds per square inch; "mm Hg" refers to millimeters of 
mercury; "min" refers to minutes; **h" or "hr^' refers to hours; "°C" refers to degrees 
Celsius; 'TLC" refers to thin layer chromatography; **HPLC" refers to high performance 
5 liquid chromatography; '*Rf" refers to retention factor; **Rt" refers to retention time; "6" 
refers to part per million down-field from tetramethylsilane; "THF** refers to 
tetrahydroforan; "DMF' refers to N,N-dimethylfonnamide; **DMSO" refers to dimethyl 
sulfoxide; "aq" refers to aqueous; "EtOAc" refers to ethyl acetate; "iPrOAc" refers to 
isopropyl acetate; "MeOH" refers to methanol; "MTBE" refers to tert-butyl methyl ether; 
1 0 "PPh3" refers to triphenylphosphine; "DEAD" refers to diethyl azodicarboxylate; "RT* 
refers to room temperature; *Td-C* refers to palladium over caibon; NaBH(0Ac)3 refers 
to sodium triacetoxyborohydride; **Bn** refers to benzyl; *3nNH2*' refers to benzyl amine; 
H2 refers to hydrogen; '"K^'' refers to the dissociation constant of an enzyme-antagonist 
complex and serves as an index of ligand binding; and "ID50" and "IDjoo" ref^ to doses 
15 of an administered therapeutic agent which produce, respectively, a SO % and 100% 
reduction in a physiological response. 

Instrumental Analysis 

Unless otherwise indicated, NMR spectra are recorded on a either a 300 MHz 
or 400 MHz Varian spectrometer at ambient temperature. Data are reported as follows: 
chemical shift in ppm from internal standard tetramethylsilane on the 5 scale, multipHcity 
(b = broad, s = singlet, d = doublet, t = triplet, q = quartet, qn = quintet and m = 
multiplet), integration, coupling constant (Hz) and assignment. Positive and negative 
electrospray mass spectral data are obtained on a Micromass Platform LCZ equipped with 
an autosampler. Analytical thin layer chromatography is perfomied on EM Reagent 0.25- 
mm silica gel 60-F plates. Visualization is accomplished with UV light. HPLC analysis is 
performed on an Agilent 1 100 Series HPLC using an acetonitrile/0.03M phosphate buffer 
(80/20) as the mobile phase using an Agilent Eclipse XDB-C8 analytica.1 4.6xl50mm 5- 
micron colimm. Melting points are determined on a Mettler Toledo FP62 melting point 
apparatus* GC-MS data are obtained on an Agilent HP6890 GC using a HP-SMS (30m, 
0.2Smm i.d., 0.2Spm film) column. 



25 
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Section 1 (derivatives of Formula I having substitution on the "C" ring but not on the "A" 
or **B" rings.) 

Preparation 1 

5 2-(10,l l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzenesulfonyI chloride 




A. Preparation of 2-(10,l l-Dihydro-dibenzo[a,d]cycIohepten-5-ylideQemethyl)- 
benzenesulfonic acid (LY622781, ER0-A0I318-26B) 




1 . Treat a mixture of o-toluenesulfonyl chloride (22g, 1 1 Smmol) in dioxane (20(hiiL) 
with triethylamine (28inL, 200mmol) and cool to lO^C. Add ethanol (5QmL) and allow 
the reaction to warm to room temperature. After 18 h, acidify the reaction and remove 

1 5 most of the solvent under reduced pressure. Partition the residue between water/EtOAc. 
Dry the organic layer with MgS04 and concentrate to give 22.6g colorless oil. Purify 
using flash chromatography (10% EtOAc/hexane) to give 7.4g of pure ester, *H NMR 
(CDC13) 81.50 (t, 3H), 2.64 (s, 3H), 4.08 (q, 2H), 7.34 (m, 2H), 7.50 (t, IH). 7.96 (d, 2H). 
(Literature ref: J. Prakt. Chem. 333 (4) 625-635 (1991). 

20 

2. tinder a blanket of nitrogen, cool (6.4g, 32mmol) toluene-2-sulfonic acid ethyl 
ester in THF (140mL) to -70X. Add n-butyllithium (1.6M, 22.5mL, 36mmol) slowly. An 
orange solid forms. After 20 minutes, add a solution of dibenzosuberone (6.32g, 30nimol) 
in THF (15mL). Allow wanning to room temperature and stir for 2 h. Concentrate to 
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remove most of the THF and dissolve the residue in EtOAc and shake vigorously with 5N 
HCl for 5 minutes. Dry the organic layer (MgS04) and concentrate to give 10.8g crude 
product as a dark red oil. Purify the crude product by flash chromatography (300g silica 
gel, 5% HOAc/EtOAc) to give crude sulfonic acid. Remove residual HO Ac by repeatedly 
azeotroping with toluene to yield 910mg orange solid. NMR (DMS0-d6) $2.80-3.44 
(brm, 4H), 6.54 (d, IH), 6.78-7.76 (m,12H); MS (ES) 361 (M-1). 

B. Preparation of 2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
benzenesulfonyl chloride (ER0-A01318-30) 

Treat a mixture of 2-(10,ll-dihydro dibenzo[a,d]cyclohepten-S-ylidenemethyl)- 
benzenesulfonic acid (71Qmg, 2rDmol) in thionyl chloride (IQmL) with S drops DMF and 
reflux for 40 minutes. TLC (10% EtOAc/hexane) shows a new higher Rf material and no 
starting material. The material is then concentrated to give 760mg crude sulfonyl chloride, 
which is used without further purification. (Note: To confirm the structure, a small 
aliquot is reacted with methylamine. The MS (ES) of the corresponding sulfonamide is 
readily detected). 

Following the procedures essentially as described in Preparation 1 above, and 
using the appropriately substituted aiylsulfonyl chloride, the following sulfonyl chlorides 
were prepared: 

Preparation 2 

2-(l 0, 1 1 -Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-5-methyl-benzenesulfonyl 
chloride 




To confirm the structure, a small aliquot is reacted with methylamine. The MS (ES) of the 
corresponding sulfonamide is readily detected 
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Prq)aration 3 

4-Chloro-2-(l 0,1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-5-methyl- 
benzenesulfonyl chloride 




ClOgS 



To confirm fhe structure, a small aliquot is reacted with methylamine. The MS (ES) of the 
corresponding sulfonamide is readily detected 

Preparation 4 

10 3-(10,l l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzenesulfonyl chloride 




To confirm the structure, a small aliquot is reacted with methylamine. The MS (ES) of the 
coiresponding sulfonamide is readily detected 



15 Example 1 

3-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-N-methyl- 
benzenesulfonamide 
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Treat a solution of 3-(l 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
benzenesulfonyl chloride (95mg, 0.25ramol) in THF (2mL) with methylamine (300DL 
40% aqueous solution, 3.5mmol) at room temperature. Stir reaction overnight at room 
temperature, then concentrate under a stream of N2. Take residue up in 2mL CH2CI2 and 
shake with 2niL IN HCl. Load the biphasic solution onto a Varian ChemElut 1005 solid- 
phase extraction column and elute with 10-15mL CH2CI2. Collect organics and 
concentrate imder N2 stream. Purify via silica gel chromatography (1:3 ethyl 
acetateihexanes) to afford 45mg (48%) of yellow solid, mp 153.9°C. *H NMR (CDCI3) 5 
2.48 (s, 3H), 2.79-3.61 (br m, 4H), 4.19 (br s, IH), 6.78-7.63 (m, 13H); MS (ES) 376 
(M+H). HPLC shows 94% purity. 

Following the procedures essentially as described in Example 1 above, reaction of 
the appropriate sulfonyl chloride from Preparations 1-4 and the appropriate amine gives 
the following compounds: 

Example 2 

2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yIidenemethyl)-5,N-dimethyl- 
bmzenesulfonamide 




Prepared in 49% from the sulfonyl chloride (500mg, 1.27mmol) and 
methanesulfonyl chloride to give white needles (EtOH), mp 174.9''C. NMR 8 2.36 (s, 
3H), 2.77 (d, 3H), 3.29 (br s, 4H), 4.51 (q, IH), 6.73-7.29 M, lOH), 7.58 (m, IH), 7.82 (s. 
IH); MS (ES) 390 (M+1). HPLC shows 99.6% purity. 



Example 3 

2-(l 0,1 l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzenesulfonamide 



wo 2004/052847 
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Prepared in 18% yield as a white solid, *H NMR (CDCI3) 5 3.29 (br s, 4H), 4.97 (br s, 
2H), 6.76-7.65 (m, 13H); MS (ES) 361 (M-1). 

5 Example 4 

2-(l 0,1 l-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-N-methyl- 
benzenesulfonamide 




Prepared in 16% yield as a white soKd, mp 149°C, MS (ES) 376 (M+1), 374 (M-1). 

Example 5 

2-( 1 0, 1 1 -Dihydro-dibenzo[a,d]cycIohepten-5-ylidenemethyl)-N,N-dimethyl- 
benzenesulfonamide 




15 Prepared in 28% yield as a white solid, NMR (CDCI3) 5 2.90(s, 6H), 3.18 (br s, 4H), 
6.79-7.95 (m, 13H); MS (ES) 390 (M+1). 

Example 6 
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2-{l 0, 1 1 -Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-N-propyl- 
benzenesulfonamide 




Prepared in 23% yield as a white soUd, mp 155.6°C, NMR (CDCI3) 5 0.98 (t, 3H), 
5 1.61 (q, 2H), 3.05 (q, 2H), 3.30 (br s, 4H), 4.57 (br t, IH), 6.78-7.42 (m, 13H); MS (ES) 
404(M+1),402(M-1). 

Example 7 

10 2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-N-(2-me 
benzenesulfonamide 



Prepared in 10% yield to give a white solid. NMR (CDCI3) 8 2.85-3.70 (m, 1 IH), 5.13 
(brt, IH), 6.84-8.01 (m, 13H); MS (ES) 420 (M+H), 418 (M-H). 



4-[2-(10,ll-Dihydro-dibenzo[a,d]cyclohq)ten-5-ylidenemethyl)-benzenesul^^ 
morpholine 




O 



15 



Example 8 
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Prepared in 29% yield as a white solid, mp 139.3^C. NMR (CDCI3) 5 2.76-3.89 (m, 
12H), 6.57-7.93 (m, 13H). MS (ES) 432 (M+H). 

5 Example 9 

4-CMoro-2-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-yUdenemet^^^ 
benzenesulfonamide 




MS (ES) 408 (M-H). HPLC shows 81% purity. 

10 

Example 10 

4-Chloro-2-(l 0,1 1 -dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-5 J^,N-trimethyl- 
benzenesulfonamide 




15 White solid, mp 199.9^C. NMR (CDCI3) 5 2.36 (s, 3H), 2.95 (s, 6H), 2.98-3.66 (br m, 
4H), 6,79-7.80 (m, 1 IH); MS (ES) 438 (M+H), 436 (M-H. ; HPLC shows 98% purity. 
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Example 1 1 

4-Chloro-2-(l 0,1 1 -dihydro-dibeja2o[a,d]cyclohepten-5-ylidenemethyl)-5-niethyl-N- 
propyl-benzenesulfonamide 



5 White soKd. MS (ES) 452 (M+H), 450 (M-H). HPLC shows 97% purity. 

Example 12 

4-[4-CMoro-2-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyi)-5-m 
benzenesulfonyl]-moTpholiiie 



White soUd, mp 194.7^C. 'H NMR (CDCI3) 6 2.20 (s, 3H), 2.65-3.67 (m, 12H), 6.63- 
7.60 (m, 1 IH); MS (ES) 480 (M+H). HPLC shows 98% purity. 

Example 13 

15 2-[2-(2-Ethyl-phenyl)-penta-l,4-dienyl]-5-methyl-N-phenyl-ben2enesulfonamide; 
compound with propene 



CI 




10 
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White soUd, mp 220.4°C. NMR (CDCI3) 6 2.31 (s, 3H), 2.85-3.60 (br m, 4H), 4.54 
(br t, IH), 6.10-7.84 (m, 17H); MS (ES) 452 (M+H), 450 (M-H). HPLC shows 93% 
purity. 

Example 14 

N-Cyclopropyl-2-(l 0, 1 lTdihydro-diben2o[a,d]cycIohepten-5-ylidenemethyl)-5-methyl- 
benzenesulfonamide 



White soUd, mp 160.8**C. MS (ES) 416 (M+H), 414 (M-H). HPLC shows 86% purity. 

Example 15 

N-Benzyl-2-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-5-methyl- 
benzenesulfonamide 



Colorless oil, slowly crystallized, mp 138.3°C. NMR (CDCyS 2.34 (s, 3H), 2.87- 
3.69 (br s, 4H), 4.28 (d, 2H), 4.82 (br t, IH), 6.70-7.85 (m, ITS); MS (ES) 464 (M-H). 
HPLC shows 96% purity. 

Example 16 

l-[2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-5-methyI- 
benzenesulfonyl]-4-(4-trif luoromethyl-phenyQ-piperidine 




O 
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White foam. MS (ES) 588 (M+H). HPLC shows 96% purity. 

Example 17 

5 2-(10,l l-Dihydro-dfl>en2o[a,d]cyclohepten-5-yUdenemethyI)-N-e&^^ 
benzenesulfonamide 




White foam, mp 172.4°C. MS (ES) 402 (M-H). HPLC shows 95% purity. 

10 Example 18 

2-{ 1 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-5-methyl- 
benzenesulfonamide 




NMR (CDCh) §2.38 (s, 3H), 2.80-3.80 (br m, 4H), 6.77-7.92 (m, 12H); MS (ES) 375 
1 5 (M-H. HPLC shows 78% purity. 
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Example 19 

2-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-5,N,N-trim^^ 
benzenesulfonamide 




5 White solid, mp 186.6°C. MS (ES) 404 (M+H). 

Example 20 

2-(l 0,1 1 -Dihydro-dibenzo[a,d]cyclohepteii-5-ylidenemethyl)-5-methyl-N-propyl- 
benzenesulfonamide 




10 

White solid, mp 149.8X. MS (BS) 418 (M+H), 416 (M-H). HPLC shows 96% purity. 

Example 21 

2-(10,l l-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl>N-(2-methoxy-eth5d)-5- 
15 methyl-benzenesulfonamide 




NMR (CDCI3) 5 2.33 (s, 3H), 2.85^3.20 (m, 1 IH), 5.12 (br t, IH), 6.61-7.33 (m, 12H); 
MS (ES) 434 (M+H), 432 (M-H). HPLC shows 98% purity. 
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Example 22 

4-[2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-5-methyl- 
benzenesulfonyl]-moipholine 




5 White solid, mp 157.2X. NMR (CDCI3) 8 2.35 (s, 3H), 2.85-4.00 (m, 12H), 6.72- 
7.75 (m, 12H); MS (ES) 446 (M+H). HPLC shows 95% purity. 

Example 23 

2-(1041-Dihydro-dibenzo[a,d]cyclohepten-5-yHdenemethyl)-5-methyl-N-(2,2,2-rt 
10 efhyl)-benzenesiilfonamide 



White needles, mp 100.7^C. *H NMR (CDCI3) 8 2.35 (s, 3H), 3.0-3.6 (br s. 4H), 3.76 (m, 
2H), 5.05 (br t, IH), 6.75-7.62 (m, IIH), 7.78 (s, IH); MS (ES) 457 (M+H), 456 (M-H). 
HPLC shows 99% purity. 




O I 




Example 24 

3-( 1 0, 1 1 -Dihydro-diben2o[a,d]cyclohepten-5-ylidenemeAyl)-benzenesulfonaiiude 
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o=s=o 

N 

White crystalline solid, mp 204.0°C, NMR pMSO-da) 5 2,77-3.45 (br m, 4H), 6.81- 
7.68 (br m, 15H); MS (ES) 384 (M+Na). HPLC shows 98% purity. 



5 Example 25 

3 -(1 0, 11 -Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-N^-dimethyl- 
benzenesulfonamide 




White crystalline solid, mp 167.3^C. NMR (CDCI3) 5 2.54 (s, 6H), 2.80-3.64 (br m. 
10 4H), 6.86 (s, IH), 6,91-7.56 (m. 12H); MS (ES) 390 (M+H). HPLC shows 96% purity. 



Example 26 

4-[3-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzenesulfonyl]- 
morpholine 



15 
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Off-white ciystalline solid. NMR (CDCI3) 5 2.73 (m, 4H), 2.82-3.63 (br m, 4H), 3.70 
(m, 4H), 6.86 (s, IH), 6.92-7.51 (m, 12H); MS (ES) 432 (M+H). HPLC shows 96% 
purity. 

5 Example 27 

4-(l 0, 11 -Dihydro-dibeiizo[a,d]cyclohepten-5-yhdenemethyl)-N-methyl- 
benzenesulfonamide 



15 




White soHd, mp 189.7°C NMR (CDCI3) S 2.65 (d, 3H), 2.81-3.65 (br m, 4H), 4.23 
10 (br m, IH), 6.85 (s, IH), 6.94-7.67 (m, 12H); MS (ES) 376 (M+H), 374 (M-H). HPLC 
shows 98% purity. 

Preparation 5 

(3-Bromo-phenyl)-(10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-methanol 




Br 

Under nitrogen, cool a THF (300mL) solution of dibenzosuberane (23.9g, 
123nmiol) to 0°C and add n-BuLi (1.6M, 90inL, 144mmol). Remove the cooling bath and 
the reaction stir at ambient temperature for 1 h. Cool the orange solution to 5°C and add a 
solution of 3-bromobenzaldehyde (22.8g, 123mmol) in THF (lOQmL). After 30 min., 
20 quench the reaction with saturated NH4CI (200mL) and remove most of the THF under 
reduced pressure. Shake the residue with brine/EtO Ac, Dry the organic layer (MgS04) 
and concentrate to give 49.2g colorless oil. HPLC shows 86% purity. The compoimd is 
sufficiently pure to carry on to the next reaction. Puriiy a small portion on silica gel using 
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EtOAc/hexane to give a colorless oil that rapidly crystallized, mp 93.9°C, NMR 
(CDC13) 53.00 (ni,2H), 3.57 (m,2H),3.94 (d,lH), 5.30 (d,lH), 6.38 (d,lH), 6.76-7.34 
(m,12H); MS (EI) 360 (M-H2O). 

Using the procedures essentially as described in Preparation 5, and the 
5 appropriately substituted benzaldehyde, the following crude alcohol intermediates are 
made. Unless otherwise stated, these intermediate carbinols are not isolated or 
characterized, buth rather, used in the synthesis of compounds of Formula I without 
puTther piurification. 

10 Pre paration 6 

(2-Bromo-phenyl)-(l 0,11 -dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-methanol 




HO 
Br 

light yellow solid, mpl46.9°C MS (FD) 361 (M.H2O). 

15 Preoaration 7 

(4-BrDmo-phenyl)-(10,ll-dihydto-5H-dibeiizo[a,d]cyclohepten-5-yl)-methm^ 




HO 

^Br 

Viscous yellow oil, MS (EI) 360 (M-H2O). HPLC (ISO80-10M) t=1.86min. 

20 Preparation 8 

(2-Methoxy-phenyl)-(10,ll-dihydro-5H-dibenzo[a,d]cycloheptai-5-yl)-methanol 
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Pale yellow solid, mpl 13.1°C. 

Preparation 9 

5 (3-Methoxy-phenyl)-(10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-m 




OMe 

Pale yellow solid, nipl32.1**C 

Preparation 10 

10 (4-Methoxy-phenylH10,ll-dihydro-5H-dibenzo[a4]cyclohepten-5-yl)^^ 




Pale yellow solid, mplOB.l^C. 

Preparation 1 1 

15 (3-Bromo-4-methoxy-phenyl)-(10,ll-dihydro-5H-dibCTZo[a,d]cyclohepten-5-yl)- 
mefhanol 
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HPLC (ISO80-10M) t=1.75miii. 

Prq)aration 12 

5 (2,3-Dimethoxy-phenyl)-(10>l l-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)-methanol 




OMe 

Used without further characterization or purification. 

Preparation 13 

10 (3,4-Dimetfaoxy-phenylH104 l-dihydro-5H-dibenzo[a,d]cyclohepten-S-yl)-m 




OMe 

.HPLC aSO80-10M) t=L43min. 

Preparation 14 

1 5 . (3-bromo-5-methoxy-phenyl)-(10,l l-dihydro-:5H-dibenzo[a,d]cyclohepten-5-yl>-niethanol 
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OMe 



Used without further characterization or purification. 

Example 28 

5 5-(3-Bromo-ben2ylidene)-10,l l-dihydro-5H- dibenzo-[a,d]cycloheptene 




Add the crude product fi-om Preparation 5 above (48.85g, 129nmiol) to a premixed 
solution of HOAc (SOOmL) and concentrated H2SO4 (6niL). Reflux the solution for 2.5 h 
and then cool to ambient temperatiire. Shake the reaction with EtOAc (lL)/water (IL). 

1 0 Wash the organic layer again with water and then IN NaOH (2x). Dry ttie organic layer 
(MgS04) and concentrate to give 54g crude product. Recrystallize firom hexane to afford 
26.6g (57%)light tan crystals, mp 104.7°C, NMR (CDCB) 5 2.97 (br d, 2H), 3.43 (br 
d, 2H), 6.50 (s, IH), 6.86-7.47 (m, 12H); MS (FAB+) 360. HPLC shows 98.3% purity. 
Anal: Calcd. for C22Hi7Br: C, 73.14; H, 4.74. Found: C, 73.22; H, 4.84. 

1 5 Following the procedures essentially as described in Example 28 above, reaction 

of the appropriate crude alcohol intermediate from Preparations 6-14 above, gives the 
following compounds: 

Example 29 

2 0 5-(2-Bromo-benzylidene)- 1 0,1 1 -dihydro-5H-dibenzo-[aid]cycloheptene 
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Recrystallize from hexane, mp \T1.TC, NMR (CDC13) 5 2.80-3.64 (br s, 4H), 6.60- 
7.20 (m, 1 IH), lAS'l.Sl (m,2H); MS (EI) 360. 

5 Example 30 

5-(4-Bromo-benzylidene)-10,l l-dihydro-5H-dibenzo-[a,d]cycloheptene 




Viscous oil, NMR (CDCB) 8 2.80-3.64 (br m, 4H), 6.74-7.55 (m, 13H); MS (EI) 360. 
HPLC shows 96,4% purity. 

10 

Example 31 

5-(2-Methoxy-ben2ylidene)-10,n-dihydro-5H-dibeii2o-[a,d]cycloheptene 




15 RecrystalUze from hexane, mp 129.3°C, NMR (CDC13) 6 2.80-3.64 (br m, 4H), 3.86 
(s, 3H), 6.59-7.58 (m, 13H). HPLC shows 100% purity. 

Example 32 

5-(3-Methoxy-benzylidene)- 1 0, 1 1 -dibydro-SH-dibenzo-[a4]cycloheptene 
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Triturate with hexane, mp 83.0°C; NMR (CDC13) 8 2.80-3.60 (m, 4H), 3.55 (s, 3H), 
6.48-7.50 (m, 13H). HPLC shows 98.8% purity. 



5 Example 33 

5-(4-Methoxy-benzylidene)- 1 0, 1 1 -dihydro-5H-diben2o-[a,d]cycloheptene 




Purify on silica gel using CH2CI2. Recrystallize from hexane/CHaCh, mp 1 16,8**C. *H 
10 NMR (CDC13) 5 2.94 (br d, 2H), 3.46 (br d, 2H), 3.77 (s, 3H), 6.65-7.48 (m, 13H). 



Example 34 

5-(3-Bromo-4-methoxy-benzylidene)-l 0,1 l-dihydro-5H-dibenzo[a,d]cycloheptene 




15 Recrystallize jfrom hexane/toluene, mp 140.7*^0. NMR (CDC13) $2.94 (br d, 2H), 3.45 
(br d, 2H), 3.83 (s, 3H), 6.64-7.48 (m, 12H). HPLC shows 95% purity. 



Example 35 

5-(2,3-Dimethoxy-benzylidene)-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene 
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Purify on silica gel using EtOAc/hexane. Light yellow solid, mp 130.6°C. 'HNMR 
(CDC13) 8 2.94 (br d, 2H), 3.45 (br d, 2H), 3.82 (s, 3H), 3.95 (s, 3H), 6.27 (dd, IH), 6.65- 
7.27 (m, 9H), 7.57, m, IH); MS (ES) 343 (M+H). HPLC shows 91% purity. 

Example 36 

5-(3 ,4-Dimethoxy-benzyIidene)- 10,11 -dihydro-5H-dibeozo[a,d]cycloheptene 




Purify on silica gel using EtOAc/hexane to give a white solid, mp 102.8°C. 'H NMR 
10 (CDC13) 5 2.80-3.60 (br dd, 4H), 3.42 (s, 3H), 3.83 (s, 3H), 6.42 (s, IH), 6.72 (m, 3H), 
7.06-7.47 (m, 8H). HPLC shows 97% purity. 

I 

Example 40 

5-(5-Bromo-2-methoxy-ben2yUdene)-10,ll-dihydro-5H-dibenzo[a,d]c^^ 




O 



Following the procedures essentially as described for Preparation 5 and Example 28 
above, using dibenzosuberane (15.0g, 77.2mmol) and 5-bromo-o-anisaldehyde (16.6g, 
77.2ramol), recrystallization from boiling toluene/bexanes affords 19,78g (65%) of the 
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title compound as a tan solid. 'H-NMR (CDCI3) 5 2.76-3.70 (br m, 4H), 3.81 (s, 3H), 
6.69 (d, IH), 6.76 (d, IH), 6.88-7.29 (m, 9H). 7.53 (m, IH); HPLC shows 100% purity. 

Example 41 

3-(10,l 1 -Dihydro-diben2o[a,dJcycl6hepten-5-yIidenemethyl)-4-methoxy-phenylamine 



Following the procedures essentially as described in Example 86 below, and using 5-(5- 
bromo-2-methoxy-benzylidene)-10,l l-dihydro-5H-diben2o[a,d]cycloheptene (lO.Og, 
25.56mmol), affords 6.52g (78%) of the title compound as a solid. MS (ES) 328 (M+H); 
HPLC shows 99% purity. 

Example 42 

N-[3-(10,ll"Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-4-methoxy-phenyl]- 
methanesulfonamide 




Following the procedures essentially as described in Example 90 below, and using 3- 
(10,1 1 -dihydro-dibenzo[a,d]cyclohepten-S-ylidenemethyl)-4-methoxy-phenylamine 
(SOOmg, l.S3mmol), affords 398mg (64%) of the title compound as a white foam. MS 
(ES) 423 (M+H), 404 (M-H); HPLC shows 100% purity. 

Example 45 

N-[5-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2-methyl-phenyl]- 
methanesulfonamide 
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Following the procedure essentially as described for Example 219, below, and using 5- 
broinoniethylene-10,ll-dihydro-5H-dibenzo[a,d]cycIoheptene (30Qmg, l.OSmmol) and 
(3-anmio-4-me(hylpbenyl)boromc acid hydrochloride (217mg, 1.16mmol), yields 24Smg 
5 (75%) 5-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2-melhyl- 

phenylamine as a brown oil. Then, following procedures essentially as described in 
Example 90, below, and using 5-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5- 
ylidenemethyl)-2-methyl-phenylamine (lOOmg, 0.321mmol), affords 35mg (28%) of the 
title compound as a colorless oil. MS (ES) 407 (M+NH4), 388 (M-H); HPLC shows 98% 
10 purity. 

Example 46 

N-(3-Bromo-4-methyl-phenyl)-methanesulfonaniide 

Br 



1 5 Following the procedures essentially as described for Example 90, below, and using 3- 
bromo-4-methylaniline (S.OOg, 26.9mmol), reciystallization fioin boiling toluene/hexanes 




affords 6.08g (86%) of the title compound as a tan crystalline solid. MS (ES) 263 (M-H), 
HPLC shows 100% purity. 



20 



Preparation 15 

N-[4-Methyl-3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2.yl)-phen^^^^ 
methanesulfonamide 
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Mix N-(3-bromo-4-methyl-phenyl)-methanesulfonamide (SOOmg, hSPmmol), 
bis(pinacolato)diboron (576mg5 2.27nimol), and potassium acetate (557mg, 5.67imnol) 
in DMSO (6mL). Sparge solution with N2 for lOmin, then add Pd(dpp£)Cl2 (1:1 complex 
5 with CH2CI2, 1 54mg, 0.1 89mmol) and heat to 85®C overnight Cool reaction mixture to 
room temperature, dilute with ethyl acetate (lOOmL), and wash organics four times with 
H2O. Dry (MgS04) and concentrate organics to a brown oil. Chromatograph on silica gel 
(40g), eluting with 20% to 40% ethyl acetate/hexanes affords 415mg (71%) of the title 
compound as a colorless oil. MS (ES) 329 (M+NH4), 310 (M-H); HPLC shows 96% 
10 purity. 



Example 47 

N-[3-(10,ll-Dihydro-Klibenzo[a,d]cyclohq)ten-5-ylidenemethyl)-4-methyl-phenyl] 
methanesulfonamide 




Following the procedures essentially as described in Example 219, below, and using N- 
[4-methyl-3-(4,4,5,5-tetramethyl-[l ,3 ,2]dioxaborolan-2-yl)-phenyl]-methanesulfonamide 
(1 20mg, 0.386mmol) and 5-bromomethylene-l 0, 1 1 -dihydro-5H- 
dibenzo[a,d]cycloheptene (lOOmg, 0.351mmol) affords 83mg (61%) of the title 
2 0 compound as a yellow solid. MS (ES) 407 (M+lSfflU), 388 (M-H); HPLC shows 91% 
purity. 



Preparation 16 

N-(3-Bromo-2-methyl-phenyl)-methanesulfonamide 
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Following procedures essentially as described in Example 90, below, and using 2-methyl- 
3-bromoamline (S.OOg, 26.87ramol), recrystallization from boiling toluene/hexanes 
affords 6.77g (95%) of the title compound as a light green solid. MS (ES) 263 (M-H); 
HPLC shows 100% purity. 

Preparation 17 

N-[2-Methyl-3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl> 
methanesulfonamide 



Mix N-(3-bromo-2-methyl-phenyl)-methanesulfonamide (500mg, 1.89n}mol), 
bis(pinacolato)diboron (576mg, 2.27mmol), and potassium acetate (557mg, 5.67mmol) 
in DMSO (6mL). Sparge solution with N2 for 5min, then add Pd(dppf)Cl2 (1:1 complex 
with CH2CI2, 154mg, 0.189mmol) and heat to 85°C overnight. Cool reaction mixture to 
room temperature, dilute with ethyl acetate (lOOmL), and wash organics three times with 
H2O. Diy (MgS04) and concentrate organics to a brown oil. Chromatograph on silica gel 
(40g), eluting with 20% to 40% ethyl acetate/hexanes affords 458mg (78%) of the title 
compound as a colorless oil MS (ES) 310 (M-H); HPLC shows 76% purity. 

Example 48 

N-[3-( 1 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-S-ylidenemethyl)-2-methyl-phenyl]- 
methanesulfonamide. 
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Following the procedures essentially as described in Example 219, below, and using 
[2-methyl-3-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]-niethan^ 
(120mg, 0.386mmol) and 5-bromomethylene-10,ll-dihydro-5H- 
5 diben2o[a,d]cycloheptene (lOOmg, 0.35 Immol), purification by UV-guided semi- 
preparatory reverse-phase HPLC affords 1 8mg (13%) of the title compound as a yellow 
oiL MS (ES) 407 (M+NH4), 388 (M-H); HPLC shows 96% purity. 



Dissolve 4-bromo-l-fluoro-2-nitrobenzene (S.OOg, 22.73mmol) and SnCh (dihydrate, 
25.46g, 1 13.6mmol) in ethanol (lOOmL) and heat to reflux overnight. Cool to room 
temperature and concentrate in-vacuo. Dissolve residue in ethyl acetate and basify with 
1 5 saturated aqueous NaHCOs. Filter through a pad of Celite and extract ffltrate with ethyl 
acetate. Dry (MgS04) and concentrate organics to a brown oil, Chromatograph on 90g 
silica gel, eluting with 5% to 10% ethyl acetate/hexanes affords 2.85g (66%) of the title 
compound as a tan oil. MS (ES) 191 (M+H); HPLC shows 99% purity. 

20 Preparation 19 

N-(5-Bromo-2-fluoro-phenyl)-methanesulfonamide 



Preparation 18 



10 S-Bromo-2-£luoro-phenylaitiine 
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Dissolve 5-bromo-2-fluoro-phenyIamine (1 .40g, 7.37minol), N,N-dimethylainino.4- 
pyridine (90mg, 0.737nimo]), and methanesulfonyl chloride (1 .69g, 14.74nmiol) in 
CH2C12 (lOmL) and pyridine (lOmL). Stir imder N2 for 4h and concentrate in-vacuo. 
5 Dilute residue with 1 .OON aqueous HCl (20mL) and extract into ethyl acetate. Dry 
(MgS04) and concentrate organics to a yellow solid. Dissolve in THF (20mL) and add 
1 .OM tetrabutylammonium fluoride/THF (4.83mL, 4.83mmol). Heat to reflux for 3h, then 
add H2O and brine. Extract into ethyl acetate, then dry (MgS04) and concentrate organics 
to a white solid. Recrystallization from boiling toluene/hexanes affords 768mg (39%) of 
10 the title compound as a white solid. MS (ES) 267 (M-H); HPLC shows 100% purity. 

Example 49 

N-[5-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2-fluoro-phenyl]- 
methanesulfonamide 




15 

Following the procedures essentially as described in Example 219 ( below) and using 
(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-boronic acid (0.197M in dioxane, 
3.35mL, 0.660mmol) and N-(5-bromo-2-fluoro-phenyl)-methanesulfonamide (147mg, 
0.550mmol) affords 141mg (65%) of the title compound as a puiple foam. MS (ES) 411 
20 (M+NH4X 392 (M-H); HPLC shows 91% purity. 

Preparation 20 
N-(3-Fluoro-S-iodo-phenyl)'methanesulfonamide 
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Dissolve 3-fluoro-5-iodoaniline (600ing, 2.S3mjnol) (prepared as described in published 
PCT International Application W096/23783 Al, published August 8, 1996), 
methanesulfonyl chloride (896mg, 7.83mmol), triethylamine (1.91g, 18.9mmol), and 
5 N,N-diinethylamino-4-pyridine (31mg, 0.253inmol) in CH2CI2 (lOmL) and stir at room 
temperature overnight. Dilute with LOON aqueous HCl (20mL) and extract into ethyl 
acetate. Dry (MgS04) and concentrate organics to a yellow solid. Dissolve solid in THF 
(50mL) and add l.OM tetrabutylammonium fluoride (2.8mL). Heat to reflux for 3.Sh. 
Cool to room temperature, dilute with H2O, and extract into ethyl acetate. Dry (MgS04) 
10 and concentrate organics. Chromatograph on silica gel (40g), eluting with 20% to 35% 
ethyl acetate/hexanes affords 618mg (78%) of the title compound as a white solid. MS 
(ES) 3 14 (M-H); HPLC shows 1 00% purity. 

Example 50 

15 N-[3-(10,ll-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-5-fluoro-phenyl]- 
methanesulfonamide 




Following procedures essentially as described in Example 219, below, and using 10,11- 
dihydro-dibenzo[a,d]cyclohepten-S-ylidene)-boronic acid (0.1 98M in dioxane, S.lmL, 
20 1 .02mmol) and N-(3-£luoro-S-iodo-phenyl)-methanesulfonamide (268mg, 0.8S0mmol), 
purification by UV-guided reverse-phase semi-preparatory HPLC afifords '108mg (32%) of 
the title compound as a colorless oil. MS (ES) 394 (M+H), 392 (M-H); HPLC shows 
99% purity. 
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Example 51 

5-(3,5-Diinethoxy-ben2ylidene)-10,ll-dihydro-5H-dibenzo[a,d]cycloh^ 




Following procedures essentially as described in Preparation 5 and Example 28, above, 
5 and using dibenzosuberone (2.00g, 10.29mmol) and 3,5-dimethoxyben2aldehyde (1.71g, 
10.29mmol), affords L43g (41%) of the title compound as a yellow foam. *H-NMR 
(CDCI3) 6 2.79-3.64 (br m, 4H>, 3.55 (s, 6H), 6.20 (d, 2H), 6.25 (t, IH), 6.72 (s, IH), 
7.06-7.30 (m, 7H), 7.48 (m, IH); HPLC shows 99% purity. 

10 Example 52 

5-(2,5-Dimethoxy-benzylidene)-10,Il-dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentially as described in Preparation 5 and Example 28, above, 
and using dibenzosuberone (2.00g, 10.29mmol) and 2,5-dimethoxybenzaldehyde (1.71g, 
15 10.29mmol) affords 1.27g (36%) of the title compound as a yeUow solid. ^H-NMR 
(CDCI3) 5 2.74-3.67 (br m, 4H), 3.34 (s, 3H), 3,83 (s, 3H), 6.27 (d, IH), 6.65 (dd, IH), 
6.77 (d, IH), 6.98-7.28 (m, 8H), 7.56 (dd, IH); HPLC shows 99% purity. 

Example 53 

2 0 5-(2,4-Dimethoxy-benzylidene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene 
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Following procedures essentially as described in Preparation 5 and Example 28, above, 
and using dibenzosuberone (2.00g, 10.29nimol) and 2,4-dimethoxybenzaldehyde (1.71g, 
1 0.29mmol) affords 23 Img (7%) of the title compound as a white foam. 'H-NMR 
5 (CDCI3) 5 2.70-3.67 (br m, 4H), 3.73 (s, 3H), 3.84 (s, 3H), 6.15 (dd, IH), 6.41 (d, IH), 
6.61 (d, IH), 6.9-7.27 (m, 8H), 7.56 (dd, IH); HPLC shows 98% purity. 

Example 54 

5-(10,l l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzene-l,3-diol 




10 O 

Following procedures essentially as described in Example 57, below, and using 5-(3,5- 
dimethoxy-benzylidene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (664mg, 
1.94mmol), affords 608mg (99%) of the title compound as a colorless oil. ^H-NMR 
(CDCI3) 5 2.73-3.62 (br m, 4H), 4.89 (br s, 2H), 6.07 (d, 2H), 6.14 (t, IH), 6.64 (s, IH), 

15 7.04-7.28 (7H), 7.44 (m, IH); HPLC shows 98% purity. 

Example 57 

3-(10,l l-Dihydro-dibenzo[a,d]cycIohepten-5-ylidenemethyl)-phenol 
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Stir a molten mixture of 5-(3-methoxy-benzylidene)-10,l l-dihydro-5H- 
diben2o[a,d]cycloheptene (1.1 Ig, 3.55iiunol) and pyridine hydrochloride (lOg, SVmmol) 
at 215''C for 40 min. Cool the reaction mixture to 100°C, dilute with INHCl, and extract 
with ethyl acetate. Dry organics (MgS04), filter, and concentrate to a brown oil 
containing the title compound. Purification via silica gel chromatography (1 :6 ethyl 
acetate:hexanes) affords 940mg (89%) of a tan oil. 'H NMR (CDCI3) 6 2.76-3.63 (br m, 
4H), 4.59 (s, IH), 6.45 (s, IH), 6.64 (m, 2H), 6.75 (s, IH), 6.99-7.52 (tn, 9H); MS (ES) 
299 (M+H), 297 (M-H). HPLC shows 97% purity. 

Example 60 

4-(l 0, 11 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol 




Following procedures essentially as described in Example 57, above, and using 5-(4- 
methoxy-benzylidene)-10,l l-dihydF0-5H-dibenzo[a,d]cycloheptene gives the title 
compound in 60% yield as a white crystalline solid, mp 56.9X. *H NMR (CDQa) 5 
2.77-3.60 (brm, 4H), 4.71 (s, IH), 6.62 (d, 2H), 6.73 (s, IH), 6.92 (d, 2H), 7.02-7.50 (m, 
8H); MS (ES) W (M-H). HPLC shows 97% purity. 

Example 62 

4-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-ben2ene-l,2-diol 




OH 



Following procedures essentially as described in Example 57, above, and using 5-(3,4- 
dimethoxy-benzylidene)-10,ll-dihydio-5H-dibenzo[a,d]cycloheptene gives the title 
compound in 79% yield as a brown foam, mp 138.0*'C. *H NMR (CDCI3) 8 2.76-3.62 (br 
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m, 4H), 4.84 (s, IH), 5.07 (s, IH), 6.47 (s, IH), 6.55 (m, IIH); MS (ES) 313 (M-H). 
HPLC shows 95% purity. 

Example 63 

5 2-Ainino-4-( 1 0, 1 1 -dihydro-diben2o[a,d]cyclohepten-5-ylideneniethyl)-phenol 




Following procedures essentially as described in Example 57, above, and using 5-(10,l 1- 
dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2-methoxy-phenylamine gives the title 
compound in 75% yield as a brown foam, mp 158.8*^0. 'H NMR {CDCI3) S 2.72-4.45 (br 
10 m, 6H), 6.31-7.54 (br m, 13H). MS (ES) 314 (M+H), 312 (M-H). HPLC shows 98% 
purity. 

Example 64 

N-[5-(10,l 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2-hydroxy-phenid]- 
15 metfaanesulfonamide 




Cool a solution of N-[5-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2- 
methoxy-phenylj-methanesulfonamide (lOOmg, 0.247mmol) in CH2CI2 (5mL) to O^'C. 
Add 23.3 DL (62mg, 0.247mmol) BBra and warm up to room temperature. Stir for 
2 0 20min, then add 30.0DL (79.5mg, 0.3 1 7mmol) more BBra. Stir at room temperature for 1 
h, then dilute reaction with 90raL saturated aqueous NaHCOa. Stir overnight. Separate 
the layers, and extract the aqueous layer with CH2CI2. Combine and dry organics 
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(MgS04), filter, and concentrate to afford 94mg (97%) of a white foam, mp 122.6°C. 
NMR (CDCI3) 5 2.70 (s, 3H), 2.79-3.59 (br m, 4H), 5.94 (s, IH), 6.39 (s, IH), 6.70-7.98 
(m, 12H); MS (ES) 414 (M+Na), 390 (M-H). HPLC shows 99% purity. 

5 Example 65 

5-(3-Difluoromethoxy-benzylidene)- 1 0, 1 1 -dihydro-5H-dibenzo[a,d]cycIoheptene 




Add pellets of KOH (376mg, 6.7mmol) to a solution of 3-(10,l l-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol (200mg, 0.67mmol) in isopropanol 

10 (lOmL). Bubble chlorodifluoromethane (Freon 22) slowly into the reaction mixture for 2 
h. Concentrate the reaction mixture, and take the residue up in IN HCl. Extract into 
ethyl acetate, dry organics (MgS04), filter, and concentrate to a milky tan oil containing 
the title compound. Purify via silica gel chromatography (1 :20 ethyl acetate:hexanes) to 
afford lOSmg (20%) of a white solid, mp 91.3°C. NMR (CDCI3) 8 2.66-3.56 (br m, 

15 4H), 6.12 (t, IH, J=80Hz), 6.55-7.43 (m, 13H); MS (EI) 348. HPLC shows 97% purity. 

Example 66 

5-(2-Difluoromethoxy-benzylidene)- 1 0, 1 1 -dihydro-5H-dibenzo[a,d]cycloheptene 




2 0 Following the procedures essentially as described in Example 65 above, 5-(2- 

difluoromethoxy-benzylidene)-10,ll-dihydro-5H-diben2o[a,d]cycloheptene gives the title 
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compound in 20% yield as a white solid, mp 81.rC. NMR (CDCI3) S 2.76-3.72 (brm, 
4H), 6.57 (t, IH, J=72Hz), 6.75-7.57 (m, 13H); MS (EI) 348. HPLC shows 95% purity. 

Example 67 

5 5-(4-Difluoromethoxy-benzylidene)-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene 




Following the procedures essentially as described in Example 65 above, 5-(4- 
difluoromethoxy-benzylidene)-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene gives the title 
compound in 46% yield as a white solid, mp eS.S'^C. *H NMR (CDCI3) 8 2.76-3.64 (br m, 
10 4H), 6.44 (t, IH, J=76Hz), 6.76 (s, IH), 6.84-7.50 (m, 12H); MS (EI) 348. HPLC shows 
100% purity. 

Preparation 21 

3-(10,l l-I>ihydro-dibenzo[a,d]cyclohepteQ-S-ylidenemethyl)-benzenesulfonyl chloride 




o=s=o 



15 a 

Under a blanket of nitrogen, cool 5-(3-bromo-benzylidene)-10,l l-dihydro-5H-dibenzo- 
[a,d]cycloheptene (2.8g, 7.75mmoI) in THF (40mL) to -78^C and add n-BuIi (1 .6M, 
5.8mL, 9.3mmol) via syringe. After 20 min, add sulfuryl chloride (800|il,10mmol). The 
color lightened immediately. Quench the reaction with saturated NH4CI and mix the 
2 0 reaction with water/EtOAc. Dry (MgS04) and concentrate to give 2.7g pale yellow oil. 
Purify on silica gel using a gradient of 100% hexane to 30% EtOAc/hexane to give 
380mg (13%) sulfonyl chloride. Stir a small aliquot with dimethylamine for several 
hours. MS (ES) gives the correct mass for the dimethylsulfonamide derivative. 
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Preparation 22 

4.(10,1 l-Dihydro-dibeii2o[a,d]cyclohepten;5-ylidenemethyl)-beM^ 




5 Prepared using Procedure E to give 142mg (8%) sulfonyl chloride as a pale yellow oil. 

Example 68 

4-(10,ll-Dihydn)Hlibenzo[a,d]cyclohepten-5-yUdenemethyl)-ben2aldehyde 




1 0 Under nitrogen, cool 5-(4-bromo-benzylidene)-l 0, 1 1-dihydro-SH-dibenzo- 

[a,d]cycloheptene (2.2g, 6.1nmiol) in THF (40mL) to -65**C and add n-BuIi (1.6M, 5mL, 
8mmol) via syringe. After 15 minutes, add DMF (ImL, 14mmol). After 1 h, the quOTch 
the reaction with saturated NH4CI and partition between water/EtOAc. Dry (MgS04) and 
concentrate to yield 1 .8g crude aldehyde. Purify on silica gel using hexane/EtOAc to give 

15 940mg colorless oil that slowly crystallized to give a white solid, mp 106.4''C; NMR 
(CDC13) 8 2.80^.60 (br dd, 4H), 6,84 (s, IH), 6.92-7.63 (m, 12H), 9.90 (s, IH); MS (EI) 
310. HPLC shows 96% purity. 

Example 69 

2 0 2-(10,l l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzaldehyde 
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Following procedures essentially as described in Example 68, the title compound was 
prepared from the corresponding bromide derivative to give white crystals 
(hexane/EtOAc, 42%), mp 198.9°C. NMR (CDC13) 5 2.80-3,60 (br s, 4H), 6.67-7.86 
5 (m, 13H), 10.42 (s,lH); MS (EI) 310. HPLG shows 97% purity. 

Example 70 

3-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-ben2aldehyde 




1 0 Following procedures essentially as described in Example 68 the title compound was 
isolated as a white solid (38%), mp 86.7*^0. NMR (CDC13) 52.80-3.60 (br dd, 4H), 
6.84 (s, IH), 6.93-7.65 (m, 12H), 9.81 (s, IH); MS (EI) 310. HPLC shows 97% purity. 

Example 71 

15 5-(2-Difluoromethyl-benzylidene)-10,ll-dihydro-5H-diben2o[a,d]cycloheptene 




Dissolve 2-(l 0,1 l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzaldehyde 
(lOOmg, 0.32mmol) in CH2CI2 (3niL) and add (diethylamino)sulfur trifluoride (DAST) 
(21001, 1 .6mmol). Stir the reaction overnight at ambient temperature. Shake the crude 
2 0 reaction with saturated NaHC03/CH2Cl2. Dry (MgS04) and concentrate to give 1 lOmg 
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crude product. Purify on silica gel using hexane/CH2Cl2 to give 50mg (47%) title 
compound as a white solid, mp. 13.3°C. ^HNMR(CDC13) 6 2.80-3.60 (brs,4H), 6.72- 
.7.58 (m, 14H); MS (EI) 332. HPLC shows 98% purity. 

5 Example 72 

5 -(3-Difluoromethyl-benzylidene)- 1 0, 1 1 -dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentially as described in Example 71, the title compound was 
prepared as a light yellow solid (39%), mp 92.5*^0. 'H NMR (CDC13) 5 2.96 (br d, 2H), 
10 3.44 (br d, 2H), 6.45 (t, IH, J=70Hz), 6.80 (s, IH), 6.94-7.33 (m, 1 IH), 7.48 (m, IH); MS 
(EI) 332. HPLC shows 94% purity. 

Example 73 

5-(4-Difluoromethyl-benzylidene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentially as described in Example 71, the title compound was 
prepared as a colorless oil (39%); *H NMR (CDC13) 5 2.80-3.60 (br dd, 4H), 6.47 (t, IH, 
J=55Hz), 6.72 (s, IH), 6.87-7.24 (m, IIH), 7.42 (m, IH); MS (EI) 332. HPLC shows 
100% purity. . . 

20 

Example 74 

[2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-metfaanol 
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Treat a solution of 2-(10,l l-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)- 
benzaldehyde (125ing, 0.4mmol) in EtOH (4mL) with NaBH4 (30mg, 0.8nnnol). After 4 
h at room temperature, quench the reaction with IN HCl and concentrate. Shake the 
5 residue en with water/EtOAc. Dry the organic layer (MgS04) and concentrate to give 
IBOmg crude product. Purify on siUca gel (EtOAc/hexane) to give 90mg (72%) colorless 
oil which slowly crystallized, mp 121.8^C. NMR (CDC13) 5 3.28 (br s, 4H), 4.85 (s, 
2H), 6.77-7.60 (m, 13H; MS (EI) 312. HPLC shows 98% purity. 

10 Example 75 

[3-(10,l 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-methanol 




Following procedures essentially as described in Example 74, the title compound was 
obtained as a colorless oil which slowly crystallized. NMR (CDC13) 8 3.03 (br d, 2H), 
15 3.47 (br d, 2H), 4.55 (s, 2H), 6.84 (s, IH), 6.93-7.31 (m, 1 IH), 7.52 (m, IH); MS (EI) 
312. HPLC shows 93% purity. 

Example 76 

[4-(10,l l-Dihydto-dibenzo[a,d]cyclohepten-5-ylidenemethy[)-phenyl]-methanol 



BNSOOCID: <WO__2004052e47A2_t> 



wo 2004/052847 PCT/US2003/016213 

-184- 



5 




OH 

Following procedures essentially as described in Example 74, the title compound was 
obtained as a colorless oil (65%); NMR (CDC13) 53.03 (br d, 2H), 3.47 (br d, 2H), 
4.62 (s, 2H), 6.78 (s, IH), 7.02-7.34 (m, IIH), 7.520 (m, IH); MS (EI) 312. 

Example 77 

2-(10,l l-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-benzaldehyde oxime 




Dissolve 2-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-beDzaldehyde 
1 0 (1 10mg,0.35nmiol) in EtOH (4mL). In a separate flask, dissolve hydroxylamine 

hydrochloride (35mg, 0.5mmol) in water (ImL). Add this solution the aldehyde solution 
and stir at room temperature for 1 8h. Pour the reaction into water (300mL) and extract 
the product into EtOAc. Dry (MgS04) and concentrate to give 140mg crude product. 
Purity on silica gel using EtOAc/hexane to give 82mg (72%) title compound as a white 
15 solid. NMR (CDC13) 6 3.31 (br s, 4H), 6.73-7.33 (m, 1 IH), 7.55 (m, IH), 7.70 (dd, 
IH), 8.58 (s, IH); MS (ES) 326 (M+1), 324 (M-l). HPLC shows 98% purity. 

Example 78 

3-(10,l l-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-benzaldehyde oxime 



BNSOOaO <W O 2Q040S2847A2 I > 



wo 2(H)4/0S2847 
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Following procedures essentially as described in Example 77, the title compound was 
prepared in 55% yield from 3-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
benzaldehyde (50mg, 0.161nunol). 'h NMR (CDC13) 6 2.92 (br d, 2H), 3.36 (br d, 2H), 
5 6.72 (s, IH). 6.87-7.43 (m. 12H). 7.87 (s, IH); MS (ES) 326 (M+1). 



Example 79 

4-(10,l l-Dihydio-diben2o[a,d]cyclohepten-5-ylidenemethyl>benzaldehyde oxime 




Following procedures essentiaUy as described in Example 77, the title compound was 
prepared in 55% yield from 4-(10,l l-dihydro.dfl)enzo[a,d]cyclohepten-5-ylidenemethyl)- 
benzaldehyde (1 17mg, 0.38mmol). 'h NMR (CDC13) 8 2.77 (br d, 2H), 3.21 (br d, 2H), 
6.57 (s, IH). 6.61-7.64 (m,12H), 7.82 (s, IH); MS (ES) 326 (M+1). HPLC shows 97% 
purity. 

Example 80 

2-(l 0,1 l-DihydK)-diben2o[a,d]cyclohepten-5-ylidenemethyl)-benzonitrile 




BNSOOOD <WO__20O4052847*8.L» 



wo 2004/052847 PCT/US2003/016213 

.186- 

Sparge a mixture of 5-methylene- 1 0, 1 1 -dihydro-5H-dibeiizo[a,d]cycloheptene (2.0g, 
9.7mmol) (prepared as described in Journal of Organic Chemistry, 53 (8) 1768-1774 
(1988)), 2-bromobenzonitrile ((1.77g, 9.7mmol), NaOAc (Ig, 12 mraol) and 
dimethylacetamide (lOOmL) with nitrogen for 15 minutes. Add Hermann catalyst 
5 (320mg, 0.46mmol)(Chem. Eur. J. 1357-1364 (1997)) and heat at 150°C for 6 days. Cool 
the reaction and partition between water (IL) and EtOAc (500mL). Wash the organic 
layer with water (3 x IL). Dry (MgS04) and concentrate under reduced pressure to give 
3.3g brown oil. Purify on silica gel using EtOAc/hexane 500mg nitrile that is 81% pure 
by glc. Recrystallize (EtOH) to give 213mg (7%) pale yellow plates, mp 185.4°C. 
10 NMR (CDCI3) 8 3.04 (br d, 2H), 3.47 (br s, 2H), 6.82-7.34 (m, 1 IH), 7.62 (m, 2H); MS 
(ES) 308 (M+1). HPLC shows 98% purity. 

Example 81 

3-(10,l l-Dihydro-dibenzo[a,d]cyclohepten-5-ylideDemetfayl)-benzODitrile 



25 




15 CN 

Purge a solution of 5-(3-bromo-benzylidene)- 10,11 -dihydro-SH-dibenzo- 
[a,d]cycloheptene (4.2g, 1 1 .6mmol) in N-methylpyrrolidinone (SOmL) with nitrogen for 
10 minutes. Add Cul (6.7g, 35mmol) and CuCN (3.1g, 35mmol) and heat to 130T. 
After 1 hour, cool the reaction to ambient temperature and shake with aqueous FeCla 

2 0 (200mL) and EtOAc (20QmL). Wash the organic layer with water, dry with MgS04 and 
concentrate to obtain 6.4g crude product Purify on silica gel using EtOAc/hexane to 
obtain 2.55g (71%) title compound as a white solid, mp 115.7*'C. NMR (CDCI3) 5 
3.02 (br d, 2H), 3.40 (br d, 2H), 6.77 (s, IH), 6.93 (dd, IH), 7.02-7.49 (m,l IH); MS (EI) 
307. HPLC shows 98% purity. 



Example 82 

4-(10,ll-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-benzomtrile 



BNSDOCtD: <WO__20040S2847A2J_> 



wo 2004/052847 
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Following procedures essentially as described in Example 8 land using 5-(4-bromo- 
benzylidene)-10,ll-dihydro-5H-dibenzo-[a,d]cycloheptene (4.2g, 11.6mmol) gives 2.02g 
(57%) as tan viscous oil. NMR (CDCI3) 8 3.06 (br d, 2H), 3.48 (br d, 2H), 6.85 (s, 
5 IH), 6.98 (dd, IH), 7.06-7.57 (m, 1 IH; MS (EI) 307. HPLC shows 97% purity. 

Example 83 

2-(l 0, 1 1 -Dihydro-dibeiizo[a,d]cycIohepten-5-ylidenemethyl)-benzaniide 




O 



10 Dissolve 2-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzomtrile 
(lOOmg, 0.32mmol) in DMSO (3mL) and add solid K2CO3 (50mg) followed by 30% 
H2O2 (lOODl). Stir the reaction for 3 h. and quench by pouring into water. Collect the 
white solid and dry in a vacuum oven to yield 84mg (81%). NMR (DMSO-de) 52.95 
(br s, 2H), 3.38 (br s, 2H), 6.67-7.56 (m, 12H), 7.90 (s, IH); MS (ES) 326 (M+1), 324 

1 5 (M-1). HPLC shows 95% purity. 
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Example 84 

3-(10,ll-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-benzamide 




Following procedures essentially as described in Example 83 and starting with 3-(10,l 1- 
5 dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-ben2onitrile (480mg, 1.56mmol) gives 
445mg (88%)as an off-white solid. NMR (DMSOkU) 8 2.95 (br s, 2H), 3,40 (br s, 
2H), 6.85-7.54 (m, lOH), 7.61 (d, IH), 7.72 (s, IH), 7.84 (s, IH); MS (ES) 326 (M+1), 
324 (M-1). HPLC shows 94% purity. 

10 Example 85 . 

4-(10,ll-Dihydro-dibenzo[a,d]cyclohqpten-5-ylidenemetbyl)-benzamide 




Following procedures essentially as described in Example 83 and starting with 4-(10,l 1- 
dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-benzonitrile (230mg, 0.75mmol) gives 
15 226mg (93%) white powder. 'H NMR (DMSO-de) 5 2.95 (br s, 2H), 3.38 (br s, 2H), 
6.82-7.54 (m, 1 IH), 7.67 (d, IH), 7.87 (s, IH); MS (ES) 326 (M+1). HPLC shows 96% 
purity. 

Example 86 

2 0 3-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyciohepten-5-ylidenemethyl)-phenylamine 
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Dissolve 5-(3-bromo-benzyUdene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (3.00g, 
8.3Qmmol) in toluene (75mL) and add the following reagents: tris(dibenzylidine 
acetone)dipalladiinn(O) (BSOmg, 0.415mmol), racemic BINAP (517nig, 0.830mmol), 
5 sodium t-butoxide (1 . 12g, 1 1 .6minol)/and benzophenone imine (3 .48niL, 3 .76g, 

20.76mmol). Heat the mixture to reflux overnight. Cool to room temperature and dilute 
with H2O. Extract into ethyl acetate and dry organics (MgS04). Concentrate organics 
and take the residue up in a 1 :1 mixture of THF and IN HCl. After 2 h, extract into ethyl 
acetate and dry organics (MgS04). Concentrate to a brown solid containing the title 
10 compound. Boil the sohd in a 5:1 :0.1 mixture of toluene:ethyl acetate:THF. Cool the 
suspension to -26°C and filter, collect 1.98g (80%) of a white soUd, mp 204.3°C. 'H 
NMR (DMSO-d6) 8 2.90 (br s, 2H), 336 (br d, 2H), 6.77-7.51 (m, 15H); MS (ES) 298 
(M+H). HPLC shows 99% purity. 

15 Example 87 

2-(1041-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemeth)d)-phenylamine 




Following procedures essentially as described in Example 86, 5-(2-biomo-ben2ylidene)- 
10,n-dihydro-5H-dibenzo[a,d]cycloheptene gives the title compound in 85% yield as a 
20 yellow foam, mp 1452°C after purification using silica gel chromatography (75:24:1 
hexanes:CH2C12:2M NH3/MeOH). NMR (CDCI3) 8 3^5 (br s, 4H), 3.80 (s, 2H), 
6.45-7.51 (m, 13H); MS (ES) 298 (M+H). HPLC shows 95% purity. 
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Example 88 

4-(10,l 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamme 



H^N 

Following procedures essentially as described in Example 86, 5-(4-bromo-benzylidene)- 
5 1 0,1 l-dihydro-5H-dibenzo[a,d]cyGloheptene gives the title compound in 54% yield as an 
orange solid, mp >250^C after purification by triturating with hot CH2CI2. NMR 
(DMS0-d6) 8 2.86 (br s, 2H), 3.32 (br d, 2H), 6.74 (s, IH), 6.89-7.48 (m, 14H); MS (ES) 
298 (M+H). HPLC shows 98% purity. 

10 Example 89 

S-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-yIidenemetbyl)-2-methoxy-phenylaniine 




Following procedures essentially as described in Example 86, 5-(3-bromo-4-methoxy- 
benzylidene)-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene gives the title compound in 
15 36% yield as a yellow foam, mp 62.7^C after purification via silica gel chromatog;nq;)hy 
(1 :9 ethyl acetaterhexanes). NMR (CDCI3) 5 2.69-3.73 (br m, 6H), 3.80 (s, 3H), 6.36 
(s, IH), 6.48 (dd, IH), 6.60 (d, IH), 6.66 (s, IH), 7.00-7.50 (m, 8H); MS (ES) 328 
(M+H). HPLC shows 98% purity. 

20 Example 90 - 

N-[3-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phen)d]- 
mefhanesulfonamide 
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Dissolve 3-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-yUdeneme1hyl)-phenyIa^ 
(400mg, 1.34mmol) in anhydrous pyridine (lOmL) and add methanesulfonyl chloride 
(616mg, 416DLy S.38nimol). Stir overnight at room temperature, then concentrate. Take 
residue up in ethyl acetate and IN HCl and separate the layers. Extract aqueous layer 
with ethyl acetate, combine organics, and dry (MgS04). Concentrate to a brown oil. 
Purify via silica gel chromatography (2:3 ethyl acetaterhexanes) to yield 35Qmg (70%) of 
yellow foam, mp 66.3°C. NMR (CDCI3) 6 2.71 (s, 3H), 2.75-3.56 (br m, 4H), 6.09 (s, 
IH), 6.64-7.43 (m, 13H); MS (ES) 398 (M+23), 374 (M-H). HPLC shows 96% purity. 

Example 91 

Ethanesulfonic acid [3-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
phenyl]-amide 




15 Followmg procedures essentially as described in Example 90, 3-(10,1 1-dihydro- 

diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and ethanesulfon>1 chloride gives 
the title compound in 74% yield as a brown solid, mp 180.2°C. NMR (CDCI3) 5 1 .25 
(t, 3H), 2.80-3.60 (br m, 6H), 6.06 (br s, IH), 6.71-7.51 (m, 13H); MS (ES) 412 (M+Na), 
388 (M-H). HPLC shows 99% purity. 

20 
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Example 92 

Propane-2-sulfomc acid [3-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-'ylidenemethyl)- 
phenylj-amide 



5 Following procedures essentially as described in Example 90, 3-(10,l 1-dihydro- 



dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and isopropylsulfonyl chloride 
gives the title compound in 22% yield as a white solid, mp 187.7°C. NMR (CDCI3) 5 
1 .28 (d, 6H), 2.80-3.60 (br m, 5H), 6.47 (s, IH), 6.75-7.50 (m, 13H); MS (ES) 426 
(M+Na), 402 (M-H). HPLC shows 94% purity. 



1 5 Following procedures essentially as described in Example 90, 2-(10,l 1-dihydio- 

dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and benzenesulfonyl chloride 
gives the title compound in 82% yield as a white solid, mp 121 .9**C. HMR (CDCI3) 6 
2.76-3.56 (br m, 4H), 6.64-7.77 (m, 19H); MS (ES) 460 (M+Na), 436 (M-H). HPLC 
shows 98% purity. . ' 




10 



Example 93 

N-[3-(10,ll-Dihydro-diben2o[a,d]cyclohcpten-5-ylidenemethyl)-phenyl]- 
benzenesulfonamide 




20 



) 20040S2847A2^L> 
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Example 94 

3,5-Dimethyl-isoxa2ole-4-sulfomc acid [3-(10,l l-dihydro-diben2o[a,d]cyclohepten-5- 
ylideneinethyl)-phenyll-aniide 



Following procedures essentially as described in Example 90, 2-(10,ll-dihydro- 
diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and 3,5-dimethyl-isoxa2ole-4- 



NMR (CDCI3) 6 2.21 (s, 3H), 2.40 (s, 3H), 2.77-3.54 (br m, 4H), 6.57 (s, IH), 6.69 (d, 
2H), 6.86-7.48 (m, 1 IH); MS (ES) 479 (M+Na) 455 (M-H). HPLC shows 95% purity. 

Example 95 

l-Methyl-lH-imidazole-4-sulfonic acid [3-(10,ll-diliydro-dibeiizo[a,d]cyclohepten-5- 
ylidmemethyl)-phenyl]-amide 



Following procedures essentially as described in Example 90, 2-(10,l 1-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and 1 -methyl- lH-iinidazole-4- 
sulfonyl chloride gives the title compound in 40% yield as a white solid, mp 257.0'*C. 
NMR (DMSO-d6) S 2.90 (br s, 2H), 3.35 (br s, 2H), 3.64 (s, 3H), 6.46 (d, IH), 6.67 (s, 
IH), 6.80-7.46 (m, 1 IH), 7.79 (d, 2H), 6.1 1 (s, IH); MS (ES) 464 (M+Na). HPLC shows 
100% purity. 

Example 96 

l,2-DimethyHH-imida2ole-4-sulfonic acid [3-(10,ll-dihydro-diben2o[a,d]cyclohepten- 
5-}1idenemethyl)-phaiyl]-amide 




sulfonyl chloride gives the title compound in 80% yield as a white sohd, mp 149.3°C. 



'H 
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Following procedures essentially as described in Example 90, 2-(10,l l-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyIamine and 1,2-dinfiethyl-lH-iinidazole- 
4-sulfonyl chloride gives the title compound in 1% yield as a white solid, MS (ES) 456 
5 (M+H). HPLC shows 100% purity. 

Example 97 

N-[5-(l 0,11 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2-methoxy-phenyl]- 
methanesulfonamide 




Following procedures essentially as described in Example 90-, S-(10,l 1-dihydro- 
dibenzo[a,d]cyclohepten-S-ylidenemethyl)-2-methoxy-phenylamine and methanesulfon)! 
chloride gives the title compound in 77% yield as a tan foam, mp 192. IX- *H NMR 
(CDCI3) 8 2.74 (s, 3H), 2.80-4.61 (br m, 4H), 4.81 (s, 3H), 6.67-7.50 (m, 13H); MS (ES) 
15 423 (M+NH4), 404 (M-H). HPLC shows 100% purity. 




Example 99 

N-[4-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yiidenemethyl)-ph^^ 
20 methanesulfonamide 
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Following procedures essentially as described in Example 90, 4-(l0,ll-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and methanesulfonyl chloride 
gives the title compound m 48% yield as a tan solid, mp 210.7°C. NMR (CDCI3) 8 
2.72-3.58 (br m, 7H), 6.49 (s, IH), 6.74 (s, IH), 6.96-7,49 (m, 12H); MS (ES) 398 
(M+Na), 374 (M-H). HPLC shows 98% purity. 

Example 104 

Propane-l-sulfonic acid [3-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
phen)1]-aniide 



Following procedures essentially as described in Example 90, 3-(10,l l-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamiae (50mg, 0.168mmol) and 1- 
propanesulfonyl chloride (144mg, l.Olmmol) affords 34mg (50%) of the title compound 
as a white foam. MS (ES) 426 (M+Na), 402 (M-H); HPLC shows 99% purity. 

Example 105 

Butane-1 -sulfonic acid [3-(10,ll-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)- 
phenyQ-amide 
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Following procedures essentially as described in Example 90, 3-(10,ll-dihydio- 
dibenzo[a,d]cyclohepten-5-yUdenemethyl)-phenylamine (50mg, 0.168mnlol) and 1- 
butanesulfonyl chloride (158mg, l.Olmmol) affords 41rag (58%) of the titie compound 
5 a colorless oil. MS (ES) 440 (M+Na); HPLC shows 99% purity. 

Example 106 

Ethanesulfonic acid t4-(10,lI-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
phenyl]-amide 



as 




Following procedures essentially as described in Example 90, 4-(10,ll-dihydro- 
dibenzo[a.d]cyclohepten-5-ylidenemethyl)-phenylamine (lOOmg, 0.336mmol) and 
ethanesulfonyl chloride (129mg, l.Olmmol) affords 74mg (57%) of the title compound as 
a colorless oil. MS (ES) 412 (M+Na), 388 (M-H); HPLC shows 97% purity. 

Example 107 

Propane-2-sulfomc acid [4-(10,ll^iihydio-dibenzo[a,d]cyclohepten-5-yHdenemethyl)- 
phenyl]-amid& - . . . . 
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Following procedures essentially as described in Example 90, 4-(10,l 1-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyI)-phenylaniine (lOOmg, 0.336mmol) and 2- 
propanesulfonyl chloride (144mg, l.Olmmol) affords the title compound. MS (ES) 426 
5 (M+Na), 402 (M-H); HPLC shows 93% purity. 

Example 108 

Propane-l-sulfonic acid [4-(10,ll-dihydro-diT)CTzo[a,d]cyclohepten-5-ylidenemethyl)- 
phenyl]-anude 




Following procedures essentially as described in Example 90, 4-(10,l 1-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl>phenylamine (lOOmg, 0.336namol) and 1- 
propanesulfonyl chloride (144mg, l.Olmmol) aflfords 65mg (51%) of the title compound 
as a colorless oil. MS (ES) 426 (M+Na), 402 (M-H); HPLC shows 99% purity. 

Example 109 

Butane-l-sulfonic acid [4-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
phenyl]-amide 
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Following procedures essentially as described in Example 90, 4-(l 0,1 1-dihydro- 
diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenylainine (lOOmg, 0.336mmol) and 1- 
butanesulfonyl chloride (158nig, l.Olmmol) affords 88mg (63%) of the title compound as 
a yellow oil. MS (ES) 440 (M+Na), 416 (M-H); HPLC shows 98% purity. 

Example 110 

2-Methyl-propane-l -sulfonic acid [3-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5- 
ylidenemethyl)-phenyl]-amide 




10 Following procedures essentially as described in Example 90, 3-(10,ll-dihydro- 
diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenylamine (50mg, 0.168mmol) and 2- 
methyl-propane-l-sulfonyi chloride (53mg, 0.336mmol) (prepared as described in Quasi, 
H., Synthesis (1974), (7), 489-90) affords 15mg (21%) of the title compound as a brown 
oil. MS (ES) 435 (M+NH4), 416 (M-H); HPLC shows 100% purity. 



Example 112 

Dimethylsulfamic acid [3-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-yhdenemethyl)- 
phenyl]-amide 
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Following procedures essentially as described in Example 90, 3-(10,l 1-dihydro- 
dibenzo[a,d]cyclohepten-5-yIideneniethyl)-phenyIamine (lOOmg, 0336mmol) and 
dimethylsulfamoyl chloride (144Tng, l.Olnmiol) affords 92nig (68%) of the title 
compound as a yellow oil. MS (ES) 427 (M+Na), 403 (M-H); HPLC shows 93% purity. 



Diraethylsulfamic acid [4-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
phenyl]-amide 




10 Following procedures essentially as described in Example 90, 4-(10,ll-dihydro- 
dibenzo[a,d]cyclohepten-S-ylidenemethyl>phenylamine (lOOmg, 0.336nimol) and 
dimethylsulfamoyl chloride (144mg, 1 .Olimnol) affords 83mg (61%) of the title 
conq)ound as a white solid. MS (ES) 427 (M+Na), 403 (M-H); HPLC shows 87% purity. 

15 Example 114 

N-[3-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-acetamide 



. Following procedures essentially as described in Example 90, 3-(10,l 1-dihydro- 
2 0 dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and acetyl chloride give the title 
compound in 25% yield as a white solid. *H NMR (CDC13) 5 2.12 (s, 3H), 2.76-3.61 (br 
m, 4H), 6.71 (d, IH), 6.75 (s, IH), 6.96-7.50 (m, 13H); MS (ES) 340 (M+H). HPLC 
shows 100% purity. 



5 



Example 113 



O. 
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Example 115 

N-[2-(l 0,1 1 -DihydroHlibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-acetamide 



Following procedures essentially as described in Example 90, 2-(10,l 1-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine and acetyl chloride give the title 
compound in 70% yield as a yellow solid, mp 189.7*^0. *H NMR (CDGb) 5 2.16 (s, 3H), 
3.26 (br s, 4H), 6.78 (s, IH), 6.84-7,50 (m, 1 IH), 7.82 (d, IH); MS (ES) 340 (M+H) 338 
(M-H). HPLC shows 94% purity. 

Fxam ple 116 

N-[4-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylideneniethyl)-phenyl]-acetanude 



Following procedures essentially as described in Example 90, 4-(10,l l-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemetfayl)-phenylamine and acetyl chloride give the title 
compound in 51% yield as an off-white solid, mp 134.8''C. *H NMR (CDQa) 5 2.12 (s, 
3H), 2.78-3.61 (br m, 4H), 6.75 (s, IH), 6.95-7.52 (m, 13H); MS (BS) 340 (M+H). HPLC 
shows 95% purity. 

Example 117 

N-[4-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-phenyl]-isonicotin^ 
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Following procedures essentially as described in Example 90, 4-(10,ll-dihydro- 
diben2o[a,d]cyclohepten«5-ylidenemethyl)-phenylamine and isonicotinoyl chloride give 
5 the title compound in 17% yield as a yellow solid, mp 252.1°C. NMR (DMSO-^s) 5 
2.94 (br s, 2H), 3.87 (br s, 2H), 6.82 (s, IH), 6.90^7.62 (m, 12H), 7.83 (d, 2H), 8.79 (d, 
2H), 10.47 (s, IH); MS (ES) 403 (M+H), 401 (M-H). HPLC shows 93% purity. 



Example 118 

10 [3-(10,ll-Dihydro-dibeiizo[a,d]cyclohepten-S-ylidenemetfayl)-phenyl]-metfayl-amine 



15 




and 

Example 119 

[3-(10, 1 l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-dimethyl-amine 




Using a procedure described in Syn. Comm. 1 129-1 135 (1991), dissolve 3-(10,l 1- 
dihydro-dibenzo[a,d]cycIohepten-5-ylidenemethyl)-phenylamine (lOOmg, 0.336mmol) in 
toluene (5mL) and add (Bu)4NBr (2mg, 0.006mmol), K2CO3 (46mg, 0.336), and NaOH 
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(54mg, 134mmol). Stir for 1 h at 35^C, and then add Me2S04 (33L, 44mg, O.353mmol), 
Stir for 2 h, then wann up to 55°C. Stir overnight, then add 20nL Me2S04 (26mg, 
0.21 Immol). Stir at 55^C for 6 h, then cool to room temperature. Dilute reaction with 
H2O and ethyl acetate. Separate layers and extract aqueous layer with ethyl acetate. 
5 Combine organics, dry (MgS04), and concentrate to an oil containing the two title 

compounds. Separation and purification of the title compoimds is effected via silica gel 
chromatography (1:19 ethyl acetateihexanes). 

[3-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-methyl-amine 
10 (Example 118) is obtained in 17% yield (18mg) as a colorless oil. NMR (CDCI3) 8 
2.59 (s, 3H), 2.70-3.65 (br m, 5H), 6.26 (s, IH), 6.40 (d, IH), 6.46 (d, IH), 6.74 (s, IH), 
6.97-7.53 (m, 9H); MS (ES) 312 (M+H). HPLC shows 99% purity. 
[3-(10,ll-Dihydro-dibeiizo[a4]cyclohepten-5-ylidenemethyl)-phenyl]-dimethyl-anu^ 
(Example 119) is obtained in 14% yield (15mg) as a colorless oil. NMR (CDQa) 5 
15 2.62 (s, 6H), 2.68-3.58 (br m, 4H), 6.33 (s, IH). 6.44 (m, 2H), 6.67 (s, IH), 6.95-7.44 (m, 
9H);MS(ES)326 (M+H). HPLC shows 98% purity. 

Example 120 

[2-(l 0,1 l-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-phenyl]-methyl-amine 



20 




and 

Example 121 

[2-(10,l 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemetfayl)-phenyl]-dimetbyl-amine 
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Following procedures essentially as described in Examples 118 and 119, 2-(10Jl- 
dihydro-diben2o[a,d]cyclohq)ten-5-ylidenemethyl)-phenylamine gives the title 
compounds. 

5 

[2-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-methyl-amine 
fExaronle 85) is obtained in 21% yield as a yellow oil. NMR (CDCI3) 8 2.91 (s, 3H), 
3.26 (br s, 4H), 3.94 (br s, IH), 6.47 (t, IH), 6.62 (d, IH), 6.70 (s, IH), 6.71 (d, IH), 6.86- 
7.51 (m, 9H); MS (ES) 312 (M+H). HPLC shows 98% purity. 
1 0 [2-(l 0,1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-dimethyl-amine 
(Example S6) is obtained in 16% yield as a colorless oil. NMR (CDCI3) 5 2.96 (s, 6H), 
3.24 (br s, 4H), 6.66 (m, 2H), 6.94-7,28 (m, lOH), 7.57 (d, IH); MS (ES) 326 (M+H). 
HPLC shows 96% purity. 

15 Example 122 

[4-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-methyl-anune 




and 
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Example 123 

[4-(l0 J 1 -Dihydro-dibeiizo[a,d]cyclohq)ten-5-yUdenemethyl)-phenyl]-dm 




5 Following procedures essentially as described in Examples 118 and 1 19, 4^(10,1 1- 
dihydro-dibenzo[a,d]cyclohepten-S-ylidenemethyl)-phenylamine gives the title 
compounds. 

[4-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-phenyl]-methyl-amine 
10 (Example 122V is obtained in 47% yield as a yellow solid. NMR (CDCI3) 8 2,66-3.55 

(br m, 4H), 2,72 (s, 3H), 4.60 (s, IH), 6.33 (d, 2H), 6.6 1 (s, IH), 6.80 (d, 2H), 6.96-7.43 

(m, 8H); MS (ES) 3 12 (M+H). HPLC shows 98% purity. 

[4-(l 0, 1 1 -Dihydro-dibenzo [a,d]cyclohepten-5-ylidenemethyl)-phenyl]-dimethyl- 

amine fExample 123V is obtained in 2% yield as a white solid. NMR (CDCI3) 5 2.71- 
15 3.65 (br m, 4H), 2.90 (s, 6H), 6.51 (d, 2H), 6.69 (s, IH), 6.92 (d, 2H), 7.04-7.50 (m, 8H); 

MS (ES) 326 (M+H). HPLC shows 99% purity. 

Example 124 

N-[3-(10,ll-DihydroHiibenzp[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-N-methyl- 
20 methanesulfonamide 
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Dissolve N-[3-( 1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepteii-5-ylidenemethyl)-phenyl]- 
methanesulfonamide (lOOmg, 0.265ininol) in DMF (4inL) and add NaH (13mg of a 60% 
suspension in mineral oil, 0.3 1 8mmol). Stir at room temperatxire for SOmin, then add Mel 
(33 DL, 75mg, 0.530mmol). Stir at room temp for Ih. Dilute reaction mixture with H20 
5 and ethyl acetate. Separate layers, and wash organics with H2O. Dry organics (MgS04) 
and concentrate to lOlmg (100%) of a pale yellow solid, mp 124.2''C. NMR (CDCI3) 
5 2.53 (s. 3H), 2.72-3.54 (br 4H), 6.74 (s, IH), 6.78 (s. IH), 6.91-7.43 (m, 1 IH); MS 
(ES) 412 (M+Na). HPLC shows 97% purity. 

10 Example 125 

N-[3-(10,ll-Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylmethyl)-phenyl]- 
methanesulfonamide 




O 



Dissolve N-[3-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]- 
15 methanesulfonamide (1 OOmg, 0.265) in ethanol (25mL) and add 10% Pd/C (56mg), 
Pressurize to 60psi with H2 and shake overnight at room temperature. Filter reaction 
through a pad of Celite and concentrate filtrate to 54mg (54%) of white foam, mp 
149.0^C. NMR (CDCI3) 5 2.70 (s, 3H), 2.98 (br q, 2H), 3.28 (d, 2H), 3.40 (br q, 2H), 
4.1 1 (br s, IH), 6.16 (s, IH), 6.58 (s, IH), 6.82-7.20 (m, 1 IH); MS (ES) 395 (M+Na), 376 
2 0 (M-H). HPLC shows 94% purity. 

Example 126 

3-(l 0, 1 1 -Dihydro-5H-dibenzo[a,d]cyclohepten-5-ylmethyl)-phenol 
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Following procedures similar to those as described in Example 125, 3r(10,l 1-Dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol and a H2 balloon gave the title 
compound in 64% yield as a white solid, mp 76.6°C. NMR (CDCI3) 8 3.06 (br q, 2H), 
5 3.33 (d, 2H), 3.47 (br q, 2H), 4.2 (br s, IH), 4.74 (s, IH), 6.40 (s, IH), 6.39 (m, 2H), 6.96- 
7.17 (m, 9H); MS (ES) 299 (M-H). HPLC shows 93% purity. 



10 



20 



Example 127 

[2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-phenyl]-urea 




According to the procedure of F. Kuizer, Org, Syn. Coll. Vol (IV) 49 (1963), mix 2- 
(10,1 l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)"phenylamine ((133mg, 
0.54nmiol) with HO Ac (4mL) and water (2niL). Dissolve sodium cyanate (80mg, 
15 1 .2mmol) in water (ImL) and add this solution to the amine derivative. Stir the reaction 
at room temperature for 2 h. and then pour into water (lOOmL). Extract the title 
compound into EtOAc, dry (MgSOa) and concentrate to give 240mg crude product. 
Purify on silica gel using EtOAc/hexane to give 150mg (48%) product as a colorless oil. 
MS (ES) 341 (M+1), 339 (M-1). HPLC shows 96.6% purity. 



Example 128 

[3-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-urea 
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Following procedures essentially as described in Example 127 and using 3-(10,l 1- 
dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyI)-phenylamine {200mg, 0.67nimol) 
provides the title compoiind in 66% yield as a colorless oil. MS (ES) 341 (M+l), 339 (M- 
5 1). HPLC shows 100% purity. 

Example 129 

[4-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-urea 




1 0 Following procedures essentially as described in Example 127 and using 4-(10,l 1- 
dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine ( 1 43mg, 0.5 8mmol) 
provides the title compound in 41% yield as a colorless oil. MS (ES) 341 (M+l),-339 (Mr 
1). HPLC shows 100% purity. 

15 Example 130 

5-(2-Methyl-benzylidene>10,ll-dihydro-5H-dibenzo[a,d]cycloheptene 
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Combine 5-bromomethylene-10,ll-dihydro-5H-dibenzo [a,d] cycloheptene (0.5 g, 1.75 
mmoi) and o-tolylboronic acid (0.238 g, 1.75 mmol) using procedures essentially as 
described in Example 219, below. Pass through a plug of silica gel equilibrated with 
hexanes. Concentrate the filtrate to give the title product: MS (m/e) 296 (M+); Analysis 
5 for C23H20: Calcd: C, 93.19 H, 6.80. Found: C, 93.42 H, 6.79. 

Example 131 

5-(2-Methyl-ben2yl)- 1 0, 1 1 -dihydro-5H-dibenzo[a,d]cycloheptene 




Add the 5-(2-methyl-benzylidene)-10,l l-dihydro-5H-dibenzo [a,d]cycloheptene (0.19 g, 
0.64 mmol) to a mixture of 10% Pd/C (0.075 g) suspended in absolute ethanol (4.0 mL) 
and ethyl acetate (2.0 mL) and hydrogenate xmder a balloon of hydrogen at room 
temperature and pressure. Stir for 17 h, remove the catalyst via filtration through a pad of 
15 Celite, ev^orate the filtrate and pass through a plug of silica gel equilibrated with 

hexanes. Concentrate the filtrate to give the title product: MS (m/e) 298 (M+). Analysis 
for C23H22: Calcd: C, 91.99 H. 7.39. Found: C, 91.95 H, 7.39. 

Example 132 

2 0 5-(3-Methyl-benzylidene)-l 0,1 l-dihydro-5H-dibenzo [a,d]cycloheptene 




CH3 

Combine 5-bromomethylene-10,ll-dihydro-5H-dibenzo [a,d] cycloheptene (0.5 g, 1.75 
mmol) and m-tolylboronic acid (0.238 g, 1.75 mmol) using procedures essentially as 
described in Example 219» below. Pass through a plug of silica gel equilibrated with 
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hexanes. Concentrate the filtrate to give the title product: MS (m/e): 296 (M+); HPLC 
aSO80-10M)) t=17.78inin (95%). 

Example 133 

5 5-(3-Methyl-benzyl)-l 0,1 l-dihydro-5H-dibenzo[a,d]cyclohepteiie 



15 




Add 5-(3-methyl-benzylidene)-10,ll-dihydK)-5H-dibeii2O [a,d]cycloheptene (0.18 g, 0.61 
xnmol), to a mixture of 10% Pd/C (0.045 g) suspended in absolute efhanol (4.0 mL) and 
1 0 ethyl acetate (2.0 mL) and hydrogenate under a balloon of hydrogen at room temperature 
and pressure. Stir for 17 h, remove the catalyst via filtration through a pad of Celite. 
Evaporate the filtrate and pass through a plug of silica gel equilibrated with hexanes. 
Concentrated the filtrate to give the title product. MS (m/e): 298 (M+). HPLC (ISO80- 
10M)t=lL00(98%), 



Example 134 

5-(2-Trifluoromethyl-benzylidene)-10,l l-dihydro-5H-dibenzo [a,d]cycloheptene 




Combine 5-bromomethylene-10,ll-dihydro-5H-dibenzo [a,d] cycloheptene (0.5 g, 1.75 
2 0 mmol) and 2-(trifluoromethyl)pheny} boronic acid (0.33 g, 1.75 mmol) using procedures 
essentially as described in Example 219, below. Pass throug^i a plug of silica gel . 
equilibrated with hexanes. Concentrate the filtrate to give the title product Analysis for 
C23H17F3: Calcd: C, 78.84 H, 4.89; Found: C, 78.65 H, 4.96. HPLC (ISO80-10M)) 
t=16.67min(99%). 

25 
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Example 135 

5-(2-TrifluoromethyUbeiizyl)-10,ll-dihydro-5H-dibenzo[a,d]cyclohq)^^^ 




Add 5-(2-trifluoromethyl-benzylidene)-10,ll-dihydix)-5H-dibeiizo [a,d]cycloheptene 
(0.16 g, 0.45 mmol) to a mixture of 10% Pd/C (0.075 g) suspended in absolute ethanol 
(4.0 mL) and ethyl acetate (2.0 mL) and hydrogenate nnder a balloon of hydrogen at room 
temp^ture and pressure. Stir for 17 h, remove the catalyst via filtration through a pad of 
1 0 Celite. Evaporate the filtrate and pass through a plug of silica gel equilibrated with 
hexanes. Concentrated the filtrate to give the title product. MS (m/e): 352 (M+). 
Analysis for C23H19F3: Calcd: C, 78.39 H, 5.43. Found: C, 78.84 H, 5.11, 

Example 136 

15 5-(3-Trifluoromethyl-benzyUdene)-10,l 1 -dihydro-SH-dibenzo [a,d]cycloheptene 




Combine 5-bromomethylene-10,ll-dihydro-5H-dibenzo [a,d] cycloheptene (0.5 g, 1.75 
mmol) and 3-(trifluoromethyl)phenyl boronic acid (0.33 g, 1.75 nunol) using procedures 
essentially as described in Exanq)le 219, below. Pass through a plug of silica gel 
2 0 equilibrated with hexanes. Concentrate the filtrate to give the title product. Analysis for 
C23H17F3: Calcd: C, 78.84 H, 4.89; Found: C, 79:03 H, 5.03. HPLC aSOSO-lpM)) 
t=16.30min(98%). 
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Example 137 

5-(3-Trifluoromethyl-benzyl)- 1 0, 1 1 -dihydro-5H-diben2o[a,d]cycloheptene 




5 Add 5-(3-trifluoromethyl-benzyIidene)- 1 0, 11 -dihydro-SH-dibenzo [a,d]cycloheptene 
(0.145 g, 0.41 mmol), to a mixture of 10% Pd/C (0.04 g) suspended in absolute ethanol 
(4.0 niL) and ethyl acetate (4.0 mL) and hydrogenate under a balloon of hydrogen at room 
temperature and pressure. Stir for 1 7 h» remove the catalyst via filtration through a pad of 
Celite. Evaporate the filtrate and pass through a plug of silica gel equilibrated with 
10 hexanes. Concentrated the filtrate to give the title product. MS (m/e): 352 (M+); GC 
retention time^7.11 min. 

Example 138 

5-(4-Trifluoromethyl-benzylidene)-10yll-dihydro-5H-dibenzo [a,d]cycloheptene 




Combine 5-bromomethylene-10,ll-dihydro-5H-dibenzo [a,d] cycloheptene (0.5 g, 1.75 
mmol) and 4-(trifluoromethyl)phenyl boronic acid (0.33 g, 1.75 mmol using procedures 
essentially as described in Example 219, below. Pass through a plug of silica gel 
2 0 equilibrated with hexanes. Concentrate the filtrate to give the title product: MS (m/e): 
350 (M+), HPLC (ISO80-10M)) t=17.32 min. . . . . 

Example 139 

5-(4-Trifluoromethyl-benzyl>-10,ll-dihydro-SH-dibenzo[a,d]cycloheptCTe 
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Add the 5-(4-trifluoromethyl-ben2ylidene)-10,ll-dihydrO"5H-dibenzo [a,d]cycloheptene 
(0.14 0.45 mmol), to a mixture of 10% Pd/C (0.05 g) suspended in absolute ethanol 
(4.0 mL) and ethjd acetate (4.0 mL) and hydrogenate under a balloon of hydrogen at room 
temperature and pressure. Stir for 17 h, remove the catalyst via filtration througih a pad of 
Celite. Evaporate the filtrate and pass through a plug of silica gel equilibrated with 
hexanes. Concentrate the filtrate to gives the title product. MS (m/e): 352 (M+); 
Analysis for C23Hi!^R3: Calcd: Q 78.39 H, 5.43. Found: C, 78.70 H, 5,16, 

Example 140 

5-(3,5-Bis-trifluoromethyl-benzylidene)-10,l l-dihydro-5H-diben2o [a,d]cycloheptene 




Combine 5-bromomethylene-10,ll-dihydro-5H-diben2o [a,d] cycloheptene (0.5 g, 1.75 
15 mmol) and 3,5-bis (trifluoromethyl)phenyl boronic acid (0.449 g, 1.75 mmol) using 

procedures essentially as described in Example 219, below. Pass through a plug of silica 
gel equilibrated with hexanes. Concentrate the filtrate to give the title product. Analysis 
for C24H16F6: Calcd: C, 68.90 H, 3.85. Found: C, 68.64 H, 3.80. HPLC (ISO80-10M)) 
t=5.64min(98%). 



Example 141 

5-(3,5-Bis-Trifluoromethyl-benzjd>10,ll-dihydro-5H-dibenzo[a,d]cycloheptene 
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Add 5-(3,5-bis-trifluoromethyI-ben2ylidene)- 1 0, 1 1 -dihydro-5H-dibenzo 
[a,d]cycloheptene (0.28 g, 0.67 mmol) to a mixture of 10% Pd/C (0.08 g) suspended in 
absolute ethanol (4.0 mL) and ethyl acetate (4.0 mL) and hydrogenate under a balloon of 
hydrogen at room temperature and pressure. Stir for 17 h, remove the catalyst via 
filtration through a pad of Celite. Evaporate the filtrate and pass through a plug of silica 
gel equilibrated with hexanes. Concentrate the filtrate to give the title product. MS (no/e): 
420 (M+); Analysis for C24H,8F6: Calcd: C, 68.56 H, 4.31. Found: C, 68.55 H, 4.01. 

Example 142 

5'Pyridin-2-yl-thiophene-2-sulfonic acid [4-(1041-dihydro-dibenzo[a,d]cyclohq)ten-5- 
ylidenemethyl)-phenyl]-amide 



Prepared according to procedures essentially as described in Example 90, using 4-(10,l 1)- 
dihydro^ibenzo(a,d)cyclohepten-5-ylidene methyl phenylamine (297mg, l.Ommol) and 
5-pyridin-2-yl-thiophene-2-sulfonyl chloride (260mg, l.Onunol) to give the title 
compound (HOW MUCH). Purify using column chromatography ethyl acetate/hexane to 
give 48mg (10%) product MS (ES) 521 (M+1), 519 (M-1). HPLC shows 97% purity. 

Example 143 

l-Methyl-lH-imidazole-4-sulfonic acid [4-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5- 
ylidenemefh>d)-phenyl]-amide 
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Prepared according to procedures essentially as described in Example 90, using 4-(10,l 1)- 
dihydro-diben2o(a,d)cyclohepten-5-ylidene methyl phenylamine (297mg, l.Ommol) and 
l-methyHH-imida2ole-4-sulfonyl chloride (180mg, l.Ommol) to give the title compound 
44mg (10%) after being purified by mass guided reverse-phase HPLC. MS (ES) 442 
(M+1), HPLC shows 97% purity. 

Example 144 

3-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzylamine 




Dissolve LOg (3.25mmol) of the corresponding nitrile prepared as described in Example 
81) in diethyl ether (7QmL). Add lithium aluminum hydride (2SQmg, 6.6mmol) and stir at 
room temperature for 3 h. Quench (he reaction by adding 8 drops wato*, 8 drops SN 
15 NaOH and 16 drops water. Filter the inorganic solids and wash with ether. After drying 
(MgS04) and concentration, the title compound was obtained in 98% yield as a colorless 
oil, MS (ES) 312 (M+1). HPLC shows 98% purity. 

Example 145 

2 0 N-[3-(10,l 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-benzyl]- 
methanesulfonamide 
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Following procedures essentially as described in Example 90, reaction of the 
benzylamine (70mg, 0.225mmol) prepared in Example 144 and methanesulfonyl chloride 
(52 DL, 0.68mmol) affords 40mg of the title compound in 46% yield as a colorless oil 
after purification using column chromatography (30% ethyl acetate/hexane). MS (ES) 388 
(M-1). HPLC shows 97% purity. 

Example 146 

2-[3-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-4- 
trifluoromethyHH-imidazole 



According to Matthews et al, J. Med. Chem. 33 317 (1990), mix l,l-dibromo-r,l%r- 
trifluoroacetone (216mg, O.Smmol), NaOAc (1 12mg, 1.4mmol) and water (2mL). Warm 
the solution at 60^C for O.Sh. Cool the solution in an ice bath and add 3-(10,l 1-dihydro- 
diben2o[a>d]cyclohepten-5-ylidenemethyl)-benzaldehyde(145mg,0.47mmol) in mefhanol 
(2mL) and concentrated NH4OH (2mL) and stir overnight at room temperature. 
Concentrate and collect the solid. Purify by column chromatography (30% ethyl 
acetate/hexane) to give 19% title compound. MS (ES) 417 (M+1), 415 (M-1). HPLC 
shows 86% purity. 
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Ex ample 147 

2-[4-(10Jl-Dihydro-dibenzo[a,d]cyclohq>ten-5-ylidenemethyl)-phenyl]-^ 
trifluoromethyl- 1 H-imidazole 




5 

Prepare using procedures as described in Example 146 to give the title compound as a 
pale yellow powder, MS (ES) 417 (M+1), 415 (M-1). HPLC shows 95% purity. 

Example 148 

1 0 5-(4-Fluoro-3-methoxy-beiizylidene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentiaOy as described in Exaiiq)le 28 and using 4-fluoro-3- 
methoxybenzaldehyde (1.59g, lOJmmol), dibenzosuberane (1.94g, lOmmol, provides 
15 1 .66g of title compound in 49% yield as a light tan oil that slowly ciystallized. 
HPLC shows 93% purity. 

Example 149 

5-(10,ll-I>ihydro-dibenzo[a4]cyclohepten-5-yhdenemethyl>2-fluoro-phenol 
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Demethylation of the corresponding methoxy derivative of Example 148 using the 
procedures as described in Example 57, provides 1 .28g (90%) of title compound as a pale 
tan oiL MS (ES) 315 (M-1). HPLC shows 95% purity. 

Example 150 

5-(2-F]uoro-5-methoxy-benzylidene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentially as described in Example 28 and using 2*fluon>-5- 
10 methoxybenzaldehyde (1.59g, 103 mmol) and dibenzosuberane (1.94g, 10 mmol), 

provides 210mg of title compound as white crystals* mp 110.7°C (hexane). HPLC shows 
99% purity. 

Example 151 

15 3-(10,ll-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-4-fluoro-phenol 
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Demethylation of the corresponding methoxy derivative of Example 150 using the 
procedures as described in Example 57, provides 1 lOmg of title compound in 46% yield 
as a colorless oil. MS (ES) 315 (M-1). HPLC shows 94% purity. 

5 Example 152 

5-(2-Fluoro-3-methoxy-benzylidene)-l 0,1 l-dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentially as described in Example 28 and using 2-£luoro-3- 
methoxybenzaldehyde (2.4g, 15.4mmol) and dibenzosuberane (3.0g, 15.4mmol), provides 
10 1 .5g of title compound as white ciystals. mp 148.9°C. HPLC shows 96% purity. 

Example 153 

3-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-2-fluoro-phenol 




1 5 Demethylation of the corresponding methoxy derivative of Example 1 52 using the 
procedures as described in Example 57, provides 41Qmg (47%) of title as light tan 
crystals, mp 143.2°C. MS (ES) 315 (M-1). HPLC shows 94% purity. 

Example 154 

20 5-(3-Iluoro*5-methoxy-benzylidene)-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene 
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OMe 



Following procedures essentially as described in Example 219, below, and using 3-fluoro- 
S-mefhoxyphenylboronic acid (SOOmg, 1.76nmiol) and 5-bromomethylene-10,ll-dihydro- 
SH-dibenzo[a,d]cycloheptene (4S0nig, 1.6innioI)provides 275mg of title compound in 
5 52% yield as a pale yellow oil. HPLC shows 97% pinity. 

Example 155 

3-(10,l 1 -Dihydro-diben2o[a,d]cyclohepten-5-yIidenemethyl)-5-fluoro-phenol 



o 

10 Demethylation of the conresponding methoxy derivative of Example 154 using BBr3 

provides the title compound in 62% yield as a colorless, viscous oil. MS (ES) 315(M-1). 
HPLC shows 94% purity. 

Example 156 

15 5-(4-ailoro-3-methoxy-benzyUdene)-10,ll-dihydro-5H-dibenzo[a,d]cyclohq>t^^ 




Following procedures essentially as described in Example 219, below, and using 4- 
chloro-5-methoxyphenylboromc acid (16Qmg, 0.78nunol) and 5-bromomethylene«10,ll 
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dihydro-5H-dibenzo[a,d]cycloheptene (222ing, O.SSnunol) provides 80mg of title 
compound in 23% yield as a colorless oil. HPLC shows 92% purity. 

Example 157 

5 2-Chloro-5-(l 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylideneraethyl)-phenol 




o 



Demethylation of the corresponding methoxy derivative of Example 154 using BBra 
provides the title compound in 42% yield as a colorless, oil. MS (ES) 333 (M+1), 331 
(M-1). 

10 

Preparation 23 
5-Methylene-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene 




Add metfaylmagnesium bromide (3M solution in EtiO, 48.0mL, 144nmiol) dropwise to a 
1 5 cooled (0°C) solution of dibenzosuberone (20.0g, 96.03mmol) in THF (140mL) under N2 
(exothermic). I^t solution wann up to room temperature and continue stirring for 21l 
Cool solution to O^C and quench with saturated aqueous NH4CI (exothennic, emits gas). 
Extract into ethyl acetate, dry organics (MgS04) and concentrate in-vacuo. Dissolve 
residue in 4N HCl/dioxane (40mL) and stir at room temperature overnight. Concentrate 
2 0 and dilute with H2O. Extract into ethyl acetate, dry organics (MgS04) and concentrate to 
a yellow oil. Purify crude product by loading onto a 30g plug of silica gel and eluting 
with hexanes until eluent shows no UV activity. Combine and concentrate hexane washes 
to afford 16.72g (84%) of the title compound as a white solid, mp 65.1^C. HPLC shows 
98% purity, 

25 
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Preparation 24 

5-Bromomethylene- 1 0, 1 1 -dihydro-5H-diben2o[a,d]cycloheptene 




Dissolve 5 -methylene- 10,1 l-dihydro-5H-dibenzo[a,d]cycloheptene (lO.OOg, 48.48inmol) 
in CHCI3 (125mL) and add 4-(dimethylamino)pyridinium tribromide (19.35g, 
53.32nunol). Stir at room temperature for 2.5h and quench with saturated aqueous 
NaaSOa. Separate layers, wash organics with saturated aqueous NaHCOa, then H2O. The 
dried organics (MgS04) and concentrated to a yellow oih Purify crude product by loading 
onto a 20g plug of silica gel and eluting with hexanes until elnent shows no UV activity. 
Combine and concentrate hexane washes to afford 13.01g (94%) of the title compound as 
a white solid, mp 73.6*'C. HPLC shows 99% purity. 

Preparation 25 

(10,1 l-Dihydro-dibenzo[a,d]cyclohepten-S-ylidene)-boromc acid 



Add t-BuLi (1.7M in pentane, 363inL, 61.71nHnol) portionwise (exothenn) to a solutLon 
of 5-bromomethylene-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (S.OOg, 20.05mmol) in 
dry THF (1 50mL) at -TS^'C under N2. Stir at -78*'C for 45min and add trimethyl borate 
(8.75g, 84.15mmol). Warm to room temperature and stir for 30min. Concentrate reaction 
mixture to a pale yellow gritty oil, add ethylene glycol (30mL) and toluene (lOOmL), and 
reflux overnight. Cool to room temperature, separate layers and extract ethylene glycol 
layer with toluene. Combine and concentrate toluene layers to a yellow oil. Purify by 
silica gel chromatography (40g) eluting with 3:1:0.02 ethyl acetate:hexanes:triethylamine 
to afford 2.68g (35%) of the title compound as a white foam. MS (ES) 249 (M-H); HPLC 
shows 91% purity. 
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Example 158 

5-(3-Nitro-benzyIidene)-5H-diben2o[a,d]cycloheptene 




5 Dissolve the phosphonate [generate from heating 3-nitobenzyl bromide (786mgy 3.6 
mmol) in triethyl phosphite (0.62ml, 3.6 mmol) at SO'^C for 12h.] in DMF (10ml) at RT 
under nitrogen atmosphere. To &is mixture, add sodium hydride (87.3mg, 3.6mmol) and 
stir for Ih. Add dibenzosuberenone (2S0mg, 1.2nmiol) in 2ml of DMF and stir for 18h. 
Partition the residue between IN HCl/EtOAc. Dry (MgS04) and concentrate to give 
10 121.6mg of a pale yellow oil. NMR (CDCh) 57.84 (dt, IH), 7.72 (t, IH), 7.45 (d, IH), 
7.4-7.3 (m, 2H), 7.3-7.2 (m, 2H), 7.2-7.0 (m, 4H), 7.0-6.85 (m, 3H), 6.42 (s, IH). 

Example 159 

3-Diben2o[a,d]cyclohq)ten-5-yKdenemethyl-phenyIamine 



15 




Dissolve 5-(3-nitro-benzylidene)*5H-dibenzo[a,d]cycIoheptene (120mg, 0.4 mmol) in 
absolute ethanol. Add (lOmI tin chloride (416mg, 2.0 mmol) and heat to reflux. After 18 
h, cool and partition between IN NaOH/EtOAc. Dry the organic layers (MgS04) and 
concentrate to give 92.3mg of a white solid. MS [EI+] 296 (M+H). 
20 ... 

Example 160 

N-(3-Dibenzo[a,d]cyclohepten-5-yUdenemethyl-phenyl)-methanesulfonamide Dissolve 3- 
dibenzo[a,d]cycIohepten-5-yIidenemethyl-phenylamine (90mg, 0.3 mmol) in 5mL of 
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methjiene chloride under a nitrogen atmosphere. Add pyridine (O.OSmL, 0.6 nunol) ftoi 
methanesulfonyl chloride (0.03mL, 0.3mmol). Stir at room temperature for 12h, then 
partition between water/methylene chloride and dry with MgS04. Concentrate to give 
5 65.9mg of a white solid. NMR (CDCI3) ^7.84 (d, IH), 7.72 (s, IH), 7.45 (d, IH), 7.4- 
7.3 (m, 2H), 7.3-7.2 (m, 2H), 7.2-7.0 (m, 4H), 7.0-6.85 (m, 2H), 6.61 (m, IH), 6.50 (s, 
IH), 2.85 (s, 3H). MS [EI+] 374 (M+H)"", 391 (M+18). 

Section 2 (derivatives of Formula I having substitution on both the **C" ring and furtheroa 
10 the "A" and/or **B" rings.) 



15 



Example 161 

N-[3-(2-Methoxy-10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]* 
methanesulfonamide (E-isomer and Z-isomer) 





E-isomer 



Z-isomer 



20 



Following the procedures essentially as described in Example 219, below, and using 5- 
bromomethylene-2-methoxy-l 0, 1 1 -dihydro-5H-dibenzo[a,d]cycloheptene (EJZ 
mixture,700mg, 222mmol) (Prepared from 2-methoxydibenzosuberotte as described in 
Preparations 23 and 24 ) with 3-methanesulfonylaminophen)iboronic acid (522mg, 
2.4mmol) to give 485mg (54%) of an E/Z mixture of isomers. Use UV guided reverse- 
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phase HPLC with 1/1 acetonitrile/0.1% aqueous trifluoroacetic acid to separate the 
isomers. The E isomer comes off the column first. MS (ES) 406 (M+1), 404 (M-1). 
HPLC purity is 99.6%. The second isomer off the column is the Z-isomer, MS (ES) 406 
(M+1), 404 (M-1). HPLC purity is 98%. 



N-[3-(2-Hydroxy- 1 0, 1 1 -dihydro-dibenzo[a,d]cycIohepten-5-ylidenemethyl)-phenyl] 
metbanesulfonamide (E/Z mixture) 



10 Demethylate the conresponding methoxy mixture of Example 161 using BBra to give the 
title compound in 69% yield MS (ES) 392 (M+1), 390 (M-1). HPLC shows 48% of the 
faster eluting isomer and 45% of the slower isomer. 

Example 163 

15 Ethanesulfonic acid [3-(2-methoxy-10,l l-dihydro-dibenzo[a,d]cyclohq)ten-5- 
ylidenemethyl)-phenyl]-amide (E/Z mixture) • 



Following the procedures essentially as described in Example 219, below, and using S- 
bromomethyIene-2-methoxy-10,l l-dihydrb-5H-dibenzo[a,d]cycloheptene (E/Z mixture. 



Example 162 





\ 
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97mg, 0,31mmo]) with 3-ethanesulfonylaminophenylboronic acid (78mg, 0.34minol) to 
give 57mg (44%) of an E/Z mixture of the title compound. MS (ES) 420 (M+1) weak, 
41 8 (M-1). HPLC shows 45% of the E isomer and 53% of the Z isomer. 

5 Example 165 

N-[2-(2-Methoxy-10,ll-dihydro-diben2o[a,d]cyclohepten-5-yUdenemethyl)-phenyU 
methanesulfonamide (E/Z mixture) 




Following the procedures essentially as described in Example 219, below, and using 5- 
10 bromomethylene-2-methoxy-10,ll-dihydro-5H-dibenzo[a,d]cycIoheptene (E/Z 

mixture, lOOmg, 032mmol) with 4-methanesulfonylaminophenylboronic acid (75mg, 
0.35mmol) to give 35mg (27%) of an E/Z mixture of the title compound. MS (ES) 406 
(M+1), 404 (M-1), HPLC shows 53% oftheE isomer and 44% oftheZ isomer. 

15 Example 166 

4-(2-Methoxy-10,ll-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenylamine 
(E/Z mixture) 




Isolate the title compound, which is derived from an impurity in the starting 4- 
2 0 methaiiesulfonylaminophenylboronic acid in the above reaction. MS (ES) 328 (M+1). 
HPLC shows 41% of the faster eluting isomer and 58% of the slower isomer. 

Example 167 
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3-(2-Methoxy-10,l 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol 




Following the procedures essentially as described in Example 219, below, and using 5- 
bromomethylene-2-methoxy-10,l l-dihydro-5H-dibenzo[a,d]cycIoheptene (E/Z 
5 mixture, lOOmg, 0.32mniol) with 3-hydroxyphenylboronic acid (48rag, O.BSmmol) to give 
43mg (41%) of an E/Z mixture of the title compound as a tan foam. MS (ES) 327 (M-1). 
HPLC shows 42% of the E isoma- and 55% of the Z isomer. 

Example 168 

1 0 4-(2-Methoxy-10,l l-dihydro-dibenzo[a,d]cycloheptai-5-ylidenemethyl)-phenol (E/Z 
mixture) 




Following the procedures essentially as described in Example 219, below, and using 5- 
bromomethylene-2-mefhoxy-l 0,1 1 -dihydro-5H-dibenzo[a,d]cycloheptene (E/Z 
15 mixture,220mg, 0.7mmol) with 4-hydroxyphenylboronic acid (1 1 Omg, O.Smmol) to give 
1 1 7mg (5 1 %) of an E/Z mixture of the title compound as a tan foam. MS (ES) 327 (M- 
1). HPLC shows 40% of the E isomer and 54% of the Z isomer. 

Example 169 

20 5-(4-Hydroxy-benzyUdene)-10,l l-dihydro-5H-dibenzo[a,d]cyclohepten-2-ol (E/Z 
mixture) 
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Demethylate the corresponding methoxy derivative mixture from Example 168 using 
BBra to give the title compound in 80% yield. MS (ES) 315 (M+1), 313 (M-1). HPLC 
shows 44% of the faster eluting isomer and 52% of the slower isomer. 

5 

Example 170 fa) and fb) 
N-[3-(2,3-Dimethoxy- 1 0,1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenj1]- 
methanesulfonamide (E-isomer) and N-[3-(2,3-Dimethoxy-10,ll-dihydro- 
dibenzo[a,d]cyclohq)ten-5-yUdenemiethyl)-phenyl]-methanesulfonanude(Z-isoma^^ 




o=s=o o=s=o 



E-isomer Z-isomer 
Following procedures essentially as described in Example 239, below, the title 
compounds are prepared from the corresponding dimethoxydibenzosuberone and m- 
bromobenzylmagnesium bromide. These bromo derivatives are converted to (be amino 

1 5 derivatives using procedures described in Example 86. The intermediate E and Z anunes 
are reacted with methanesulfonyl chloride as described in Procedure M. The title 
compounds are purified on silica gel using 33% ethyl acetate/bexane to give 170mg E/Z 
mixture. Use column chromatography (20% ethyl acetate/hexane) to give 50mg of the E 
isomer (Example 170(a)); MS (ES) 434 (M-1), HPLC 92% and 35mg of the Z isomer 

2 0 (Example 170(b)); MS (ES) 434 (M-l), HPLC 95%. 



BNSDOaO. ^WO__2004052847A2.L> 



wo 2004/052847 



PCT/US2003/016213 



-228- 



Example 171 

N-[3-(2,3-Dihydroxy- 1 0, 11 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyI]- 
methanesulfonamide (E/Z mixture) 




5 Deroethylate N-[3-(2,3-dimethoxy-10,l l-dihydro-<iibenzo[a,d]cyclohepten-5- 

ylidenemetfayl)-phenyl]-inetfaanesulfonaniide (60mg, 0.14inmol) fonn Example 170 using 
BBra to give 53mg (93%) the title compound as a tan semi-solid. MS (ES) 408 M+1), 
406 (M-1). HPLG shows 47% faster eluting isomer and 53% slower isom^. 

10 Example 172 

1 -Chloro-5-(4-chloro-3-methoxy-benzylidene)- 1 0, 1 1 -dihydro-5H- 
dibenzo[a,d]cycIoheptene (mixture of E/Z isomers) 

CI 




Following procedures essentially as described in Example 219, below, and using 4- 
15 chloro-3-mefhoxyphenylboronic acid (160mg,0.85mmol) with S-bn>momethylene-l- 
chloro-10,ll-dihydro-5H-dibenzo[a,d]cycIoheptene (249mg, 0.78mmol) to give 440mg 
crude product. Purify by chromatography to give 2 lOmg (71%) colorless oil^^ HPLC 
(ISO90-10M) shows 51% at t=7,62min and 45% at t=9.86min. 
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2-Qiloro-5-(l-chloro-10,ll-dihydro-dibenzo[a,d]cyclohepten-5'ylidenemeth^^^ 
(Z-isomer, LY2054560, ERO-A01846-65B) and 2-Chloro-5-(l-chloro-10,ll-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol (E-isomer) 

5 




o o 
Z isomer ^ isomer 



Demethylate l-chloro-5-(4-chloro-3-methoxy-ben2yKdene)-10,l l-dihydio-5H- 
dibenzo[a,d]cycloheptene (mixture of E/Z isomers) (21Smg, O.S6mmol) from Example 
10 1 72 using BBra. Separate the isomers using a chromatatron (2% EtOAc/hexane) to give 
47mg Z isomer. MS (ES) 365 ^-1). HPLC shows 98% purity. The lower spot is the E 
isomer, 33mg. MS (ES) 365 (M-1). HPLC shows 96% purity. 

Example 174 

1 5 2-Chloro-5-(2-trifluoromethyl-benzylidene)-l 0, 1 1 -dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentially as described in Example 219, below, and using 2- 
(trifluoromethyl)phenylboronic acid (59mg, 0.31mmol) and 5-bromomethylene-2-chloro- 
20 10,1 l-dihydro-5H-dibenzo[a,d]cycIoheptene (91mg, 0.28nmiol) provides 97mg (90%) 
title compound. GC/MS data: retention times in minutes (MS data for M^' ion): 18.19 
(384), 18.38(384)Mass Spec (EI+) 384 
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Example 175 

2-Cbloro-5-(2-methyl-ben2ylidene)- 1 0,1 1 -dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures essentially as described in Example 219, below, and using o- 
5 tolylboronic acid (91mg, 0.67mmol) and 5-bromomethylene-2-chlorO"10,ll-dihydro-5H- 
dibenzo[a,d]cycloheptene (178mg, 0.56mmol) provides the title compound. GC/MS data: 
retention times in minutes (MS data for M^* ion): 19.62 (330), 19.83(330) Mass Spec 
(EI+)330. 



10 Example 177 

2-Chloro-5-(3-methyl-benzylidene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene 




Following pioceduFes essentially as described in Example 219, below, and using m- 
tolylboronic acid (61mg, 0.45n3mol) and 5-bromomethylene-2-chloro-10,ll-dihydro-5H- 
15 dibenzo[a,d]cycloheptene (1 19mg, 0.37mmol) provides the title compound. 

(jC/MS data: retention times in minutes (MS data for M** ion): 19.60 (330), 1 9.95(330) 
Mass Spec (EI+) 330. 

Example 178 

2 0 3-(2-ChIoro-10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol 
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Following procedures essentially as described in Example 219, below, and using (3- 
hydroxyphenyl)boronic acid (lOSmg, 0.78mmol) and 5-bromomethylene-2-chloro-10,ll- 
dihydro-5H-diben2o[a,d]cycloheptene (209mg, 0.6Snimol) provides the title compound. 
5 Mass Spec (EI+) 332. 

Example 179 

2-CWoro-5-(4-trifluoromethyl-ben2ylidene)- 1 0, 1 1 -dihydro-5H-dibenzo[a,d]cycloheptene 




1 0 Following procedures essentially as described in Example 219, below, and using 4- 
(trifluoromethyl)phenylboronic acid (114mg, 0.60mmol) and 5-bromomefliylene-2- 
chloro-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene (lS6mg, 0.48mmol) provides the title 
compound. GC/MS data: retention times in minutes (MS data for M*' ion): 18.52 (384), 
18.78(384)Mass Spec (EI+) 384. 

15 

Example 180 

4-(2-Chloro-10,llHiihydro-dibeaizo[a,d]cyclohepten-5-ylidenemethyl)-phra^ 
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Following procedures essentially as described in Example 219, below, and using (4- 
hydroxyphenyl)boronic acid ( 55mg, 0.40nimol) and 5-bromomethylene-2-chloro-10,ll- 
dihydro-5H-diben2o[a,d]cycloheptene (103mg, 0.32nimol) provides the title compound. 
Mass Spec (EI+) 332. 



10 



15 



Example 181 

3-(2-Chloro- 1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol (Z-isomer) 
and 3-(2-Chloro-10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol (E- 
isomer) 





E isomer 

Following procedures essentially as described in Example 219, below, and using 3- 
hydroxyphenylboronic acid (99mg, 0.72mmol) and S-bromometfiylene-10,1 1-dihydro-SH- 
2-ch]orodibenzo[a,d]cycloheptene (209mg, 0.6Smmol) prepared from 2- 
chlorodibenzosuberone using procedures as described in Preparations 23 and 24) provides 
90mg Z isomer, MS (ES) 332, 334 (M+1), 331, 333 (M-1). HPLC shows 95% purity. 
The E isomer (51mg) was isolated as a colorless oil, MS (ES) 332, 334 (M+1), 331, 333 
(M-1). HPLC shows 99% purity. 



Example 182 

2 0 N-[3-(2,8-Dichloro-10,l l-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenyl]- 
methanesulfonamide 
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FoUowing procedures essentially as described in Example 219, below, and using 3- 
methanesulfonamidophenylbcronic acid (I54mg, 0.71mmol) and 5-bromomethylene- 
10,ll-dihydro-5H-2,8-dichlorodibenzo[a,d]cycloheptene (230mg, 0.65mmol ) (prepared 
5 from 2,8-dichlorodibenzosuberone (M. R. Pavia et al, J. Med. Chem. (35) 4238-4248 
(1992)) using procedures as described in Preparations 23 and 24) provides 164mg (57%) 
title compound as a white solid, mp 182.4°C MS (ES) 444 (M+1), 442 (M-1. HPLC 
shows 97% purity. 

10 Example 183 

3-(2,8-Dichloro- 1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol 




Following procedures essentially as described in Example 219, below, and using 3- 
hydroxyphenylboronic acid (98mg, 0.71mmol) and 5-bromomethylene-10,ll-dihydro-5H- 
15 2,8-dichlorodibenzo[a,d]cycloheptene (230mg, 0.65mmol ) (prepared from 2,8- 
dichlorodibenzosuberone (M. R. Pavia et al, J. Med. Chem. (35) 4238-4248 (1992)) using 
procedures as described in Preparations 23 and 24) provides 178mg title compound in 
75% yield as a pale yellow oil. MS (ES) 365 (M-1). HPLC shows 93% purity. 
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Example 184 

N-[3 -(1 -Fluoro- 1 04 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]- 
methanesulfonamide (Z-isomer) and N-[3-(l-Fluoro-10,ll-dihydro- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-methanesulfonamide (E-isomer) 

5 




Z isomer ^ Isomer 



Following procedures essentially as described in Example 219, below, and using 3- 
methanesulfonamidophenylboronic acid (388mg, l.Smmol) and 5-bromomethylene-l- 
10 fluoro-10,1 l-dihydro-SH-dibenzo[a,d]cycloheptene (E/Z niixture,500mg, 1.6Snimol) 
(Prq>ared from 1-fluorodibenzosuberone (Chem, Abstr. 70 106272a (1969) using 
procedures as described in Preparations 23 and 24 ) provides the title compound. Separate 
tbe isomers using column chromatography (gradient of 1 0% EtOAc/hexane to 25% 
EtOAc/hexane) to give 66mg Z isomer as a white powder, mp ISS.S^'C, MS (ES) 392 CM- 
IS 1). HPLC shows 100% purity. Isolate 18mg E isomer as the slower moving spot, MS 
(ES) 392 (M-l), HPLC shows 97% purity. 



Example 185 

3-(l-FluoK>-10,l l-dihydro-dibenzo[a,d]cycIohepten-5*ylidenemethyl)-phenol (E-isomer) 
20 and 3-(l-Fluoro-10,l l-dihydio-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol (Z- 
isomer) 
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E-isomer Z-lsomer 



Following procedures essentially as described in Example 219, below, and using 
3-hydroxyphenylboronic acid (250mg, l.Smmol) and 5-bromomethylene-l-fluoro-10,ll- 
dihydro-5H-dibenzo[a,d]cycloheptene (E/Znuxture,500mg, 1.65nimol) (Prepared fiom 1- 
5 fluorodibenzosuberone (Chem. Abstr. 70 106272a (1969) using procedures as described 
in Preparations 23 and 24 ) provides 750nig crude product of the title compound. Separate 
the isomers using radial chromatography (hexane->3% EtOAc/hexane) to give 1 15mg Z- 
isomer as a pale yellow foam, mp 1 19.9**C MS (ES) 315 (M-1). HPLC shows >95% 
purity. The E-isomer is the slower moving material, 69mg yellow foam, mp 158.1^C. 
10 MS (ES) 315 (M-1). HPLC shows 99% purity. 

Example 186 

3-(l-Fluon)-10,ll-dihydro-5H-diben2o[a,d]cyclohepten-5-yhnethyl)-phenol 



F 




Dissolve 3-( 1 -fluoro- 1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol 
(170mg, 0.54mmol) in EtOH (5mL) and add 10% Pd/C (50mg). Stir for 18h under an 
atmosphere of hydrogen. Filter and concentrate. Purify the crude product using colimin 
chromatography (10% EtOAc/hexane 25% EtOAc/hexane) to give 98mg (57%) 
20 product as a colorless oil. MS (ES) 317 (M-1). HPLC shows 99% purity. 

Example 187 
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N-[3-(l -Fluoro- 1 0, 1 1 -dihydro-5H-dibeii2o[a,d]cyclohepten-5-ylinethyl)-phenyl]- 
methanesulfonamide 



F 




O 

5 Dissolve ISOmg (0.38mniol) N-[3-(l-fluoTO-10,l l-dihydro-diben2X)[a,d]cyclohq)ten-5- 
ylidenemefhyl)-phenyl]-metfaanesulfonam]de in EtOH (5mL) and add 10% Pd/C (SOmg). 
Stir for 18h under an atmosphere of hydrogen. Filter and concentrate. Purify the crude 
product using column chromatography (10% EtOAc/hexane 25% EtOAc/hexane) to 
give 6mg product as a colorless oil MS (ES) 394 (M-1). HPLC shows 99% purity. 

10 

Example 188 

N-[3-(3-Chloro-10,ll-dihydro-dibmzo[a,d]cyclohepten-5-ylidenemethyl>^ 
methanesulfonamide (Z-isomer) and N-[3-(3-Chloro-10,l 1-dihydio- 
dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyI]-medianesulfonainide (E-isomer) 




15 E-lsomer Z-ismoer 

Following procedures essentially as described in Example 219, below, and.using 3- 
methanesulfonamidophenyl boronic acid (473mg, 2.2mmol) with 5-bromomethylene-3- 
chloro-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene (640mg, 2mmol) provides 1.17 crude 
product as a brown oil. Purify the crude product using cohmm chromatography eluting 

2 0 with 5% EtOAc/hexane to 25% EtOAc/hexane to give 31 5mg of the Z-isomer, mp 
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177.1°C, (MS (ES) 408 (M-1), HPLC 99% purity) and llSmg E-isomer, mp 130.5X, 
(MS (ES) 408 (M-1), HPLC 90% purity). 

Example 189 

5 N-[3-(3-Chloro-10Jl-dihydro-5H-dibenzo[a,d]cyclohepten-5-ylme&^^ 
metfaanesulfonamide 




o=s=o 



Dissolve N-[3-(3-chloro-10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemetbyl)- 
phenyl]-methanesulfonamide (200mg, 0.49iiimol) in EtOAc (30mL) and add 5%Pt/C 
10 (ISQmg). Stir for 18h under an atmosphere of hydrogen. Add 5%Pt/C (200mg). Stir for 
24h under an atmosphere of hydrogen. Filter and concentrate to give 140mg crude 
product. Purify using reverse-phase UV guided HPLC to give 28mg viscous tan oil, MS 
(ES) 410 (M-1). HPLC shows 99% purity. 



15 Example 190 

3-(3-Chloro-10,l l-dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-phenol (Z-isomer ) 
and3.(3-CMoro-10,ll-dihydro-dil>enzo[a,dlcyclohepten-5ryUdenem^^ (E- 
isomer) 




E-isomer Z-lsomer 
2 0 Following procedures essentially as described in Example 219, below, and using 3- 

hydroxyphenyl boronic acid (300mg, 22mmol) with 5-bromomethylene-3-chloro-10,l 1 
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dihydro-5H-dibenzo[a,d]cycloheptene (640nig, 2mniol) to give 880mg crude product. 
Purify using reverse-phase UV guided HPLC (1/1 CH3CN/ 0.1% TFA) to give 163mg Z- 
isomer as a pink foam (HPLC shows 99% purity at t=4.96min) and 43mg E-isomer (MS 
(ES) 33 1 (M-1), HPLC shows 95% purity at t=5.22min). 

5 

Example 191 

N-[3-(2,8-Diniethoxy-10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylideneniethyl)-phenyl]- 
methanesulfonamide 




10 Following procedures essentially as described in Example 219, below, and using 3- 

methanesulfonamidophenyl boronic acid (473mgy 2.2iDmol) with 5-bromomethylene-2,8- 
dimethoxy-10,ll-dihydro-5H-dibenzo[a,d]cyclohq)tene (69Qmg, 2mmol) to give 1.3g 
crude product. Purify die crude product using column chromatography eluting with 10% 
EtOAc/hexane to 30% EtOAc/hexane to give 340mg (39%) product as a pale yellow 

15 solid, mp 109.6X. MS (ES) 436 (M+1), 434 (M-1). HPLC shows 91% purity at 
t=3.11min. 



Example 192 

N-[3-(2,8-Dihydroxy-l 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]- 
20 metfaanesulfonamide 



BNSOOCID: <W0 2004052847A2J_> 



wo 2004/052847 PCT/US2003/016213 

-239- 




o=s=o 

I 

Demethylate N-[3-(2,8-dihydroxy-10,l l-dihydro-dibenzo[a,d]cyclohepten-5- 
ylidenemethyl)-phenyl]-methanesulfoTiainide (1 12mg, 0.26inmol) with BBrj. Purify on 
silica gel eluting with 25% EtOAc/hexane to 35% EtOAc/hexane to give 72mg (68%) 
5 title compound as a colorless oil, MS (ES) 408 (M+1), 406 (M-1). HPLC shows 98% 
purity. 

Example 193 

3-(2,8-Diinethoxy-l 0,1 l-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-pheiiol 

10 




Following procedures essentially as described in Example 219, below, and using 3- 
hydroxyphenyl boronic acid (304mg, 2.2mmol) with 5-bromomethylene-2,8-dimethoxy- 
10,1 l-dihydro-5H-dibenzo[a,d]cycloheptene (690mg, 2mmol) to give 990mg crude 
15 product. Purify the crude product using column chromatography eluting with 8% 

EtOAc/hexane to 25% EtOAc/hexane to give 240rag (33%) product as a colorless oil. 
MS (ES) 357 (M-1). HPLC shows 99% purity at t=3.33min. 
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Example 194 

5-(3-Hydroxy-ben2ylidene)-10,ll-dihydro-5H-diben2o[a,d]cyclohq)tene-2,8-^^ 




5 Demethylate 3-(2,8-dimethoxy- 1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-yliden©oiethyl)- 
phenol (91mg, 0.25imnol) with BBra to give crude title compound. Purify on silica gel 
eluting with 25% EtOAc/hexane to 35% EtOAc/hexane to give 80mg (96%) as a light 
pink solid, MS (ES) 331 (m+1), 329 (M-1). HPLC shows 96% purity. 

10 Example 195 

3-[2-(2-Morpholin-4-)1-ethoxy>10,ll-dihydroKiiben2o[a4]cyclohepte^^ 
ylideaemethyl]-phenol (E-isomer) and 3-[2-(2-Morpholin-4-yl-ethoxy)-lO,ll-dihydio- 
dibenzo[a»d]cycIohepten-5-ylidenemethyl]-phenol(Z-isomer) 




Z-isomer E-isomer 
15 Following procedures essentially as described in Example 219, below, and using 4-[2-(5- 
bromomethylene-10,ll-dihydro-5H-dibenzo[a,d]cyclQhepten-2-yloxy>ethyl]-moi^^ 
(220mg, 0.53mmol) and 3-hydroxyphenylboromc acid (80mg, (0.58mmol). Attempted 
purification on silica gel eluting with 70% EtOAc/hexane to 100% EtOAc/hexane gave 
1 36mg of an E/Z mixture. Separate the isomers using UV guided reverse-phase using 
20 34% CH3CN/66% 0.1% aq. TFA Pool the pure fractions and neutralize with aq. 
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10 



15 



NaHCOa- Concentrate to remove the organic solvent and extract the product into EtOAc. 
After drying (MgS04) and concentration, 40mg of the E-isomer was obtained as a tan 
foam,MS(ES)428(M+l). HPLC 95% purity at t=1.88niin. Similarly, 7.2mg of the Z- 
isomer was obtained as a viscous oil, MS (ES) 428 (M+1). HPLC 96% purity at 
t=2.27min. 

Example 196 

N-{3-[2-(2-Morpholin-4-yl-ethoxy)-10,l 1 -dihydro-dibenzo[a,d]cyclohepten-5- 
ylidenemethyl]-phenyl}-methanesulfonan3ide 



Following procedures essentially as described in Example 219, below, and using 4-[2-(S- 
bromomefliylen6-10,ll-dihydro-5H-dibeiizo[a,d]cyclohepten-2-yloxy)-ettLyl]-moiphol^^ 
(220mg, O.S3mmol) and 3-metfaanesulfonamidophenylboronic add (125mg, 0.58mmol). 
Purification on silica gel eluting with EtOAc then EtOAc/1% MeOH/NHa, gave 57mg of 
pure E-isomer. MS (ES)505 (M+1), 503(M-1). HPLC shows 92% purity at t=1.79nmi. 

Example 197 

N43-(l,2-Dichloro-10,ll-dihydro-diben2o[a4]cyclohepten-5-yUdenemethyl)-p^ 
methanesulfonamide (Z-isomer) andN-[3-(l,2-Dichloro-10,ll«-dihydro- 
dibenzo[a,d]cyclohepten*5-ylidenemethyl)-phenyl]-methanesulfonamide (E-isomer) 
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Z-isomer E-isomer 



Following procedures essentially as described in Example 219, below, and using 3- 
methanesulfonamidophenyl boronic acid (473mg, 2.2mmol) with 5-bromomethylene-l,2<- 
dichloro-10,ll-dihydF0-SH-dibenzo[a,d]cycloheptene (700mg, 2mmol) to give 129% 
5 crude product. Purify the crude product using column chromatography eluting with 10% 
EtOAc/hexane to 20% EtOAc/hexane, to give the Z-isomer, 330mg yellow foam, mp 
190.rC, MS (ES) 442 (M-1). HPLC shows 98% purity at t=3.55mm. Continue to elute 
and obtain 126mg E-isomer, mp 168.6°C, MS (ES) 442 (M-l). HPLC shows 97% purity 
at t=3.84min. 

10 

Example 198 

3-(l,2-Dich]oio-10,l l-dihydro-dibenzo[a,d]cyclohepten-S-ylidenemethyi)-phenol (Z- 
isomer) and 3-(l,2-IMchloro-10,ll-dihydr6-dibenzo[a,d]cyclohepten-5-ylidencmethyl)- 
phenol (E-isomer) 




O O 
Z-isomer E-isomer 
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Following procedures essentially as described in Example 219, below, and using 3- 
hydroxyphenyl boronic acid (310mg, 2.2mmol) with 5-bromomethylene-l,2-dichloro- 
10,ll-dihydro-5H-dibenzo[a,d]cycloheptene (700mg, 2nmiol) to give L39g crude 
product. Purify the crude product using column chromatography eluting with 5% 
5 EtOAc/hexane to 1 5% EtOAc/hexane to give the Z-isomer, 330mg yellow foam, mp 
ei.&'C, MS (ES) 365 (M-1). HPLC shows 94% purity at ^.05min. Continue to elute 
and obtain 190mg E-isomer, MS (ES) 365 (M-1). HPLC shows 94% purity at t=^.34min 

Example 199 

1 0 N-[3-(2-Fluoro-10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-pbenyl]- 
methanesulfonamide (Z-isomer) and N-[3-(2-Fluoro-10,l 1-dihydro- 
dibenzo[a,d]cyclohepten-5-yIidenemethyl)-phenyl]-methanesulfonamide (E-isomer) 




Following procedures essentially as described in Example 219, below, and using 3- 
methanesulfonamidophenyl boronic acid (596mg, 2.77mmoI) with 5-bromomethylene-2- 
fluoro-10,ll-dihydro-5HMiibenzo[a,d]cycloheptene (765mg, 2.52mmol) to give 1.^^ 
crude product. Purify the crude product using column chromatography (15% 
EtOAc/hexane 25% EtOAc/hexane) to give 212mg Z-isomer as a colorless foam, mp 
150.6^C. MS (ES) 392 (M-1). HPLC (ISO60-15M) shows 94% purity at t=12.34min. 
Continue to elute and obtain 203mg E-isomer as a white foan:!, mp lAS.T^C. MS (ES) 
392 (M-1). HPLC (ISO60-15M) shows 94% purity at t=11.86min. 



15 



20 



BNSOOCID: <WO__2004052847A2_L> 



wo 2004/052847 



PCT/US2003/0J6213 



-244- 

Example 200 

3-(2-Fluoro-l 0 J l-dihydro-dibeiiz;o[a,d]cyclohepten-5-ylidenemethyl)-phenol (Z-isomer) 
and 3-(2-Fluoro-10,l l-dihydro-diben2o[a5d]cyclohepten-5-ylidenemethyl)-phenoI (E- 
isomer) 




OH OH 
Z-lsomer E-isomer 



Following procedures essentially as described in Exan^)le 219, below, and using 3- 
hydroxyphenyl boronic acid (415mg, 3.Qmmol) with 5-bromomethylene-2-fluoro-10,ll- 
dihydro-5H-diben2o[a,d]cyclohq)tene (825mg, 2.72mmol) to give 1.07g crude product. 
Purify the crude product using colunm chromatography eluting with S% EtOAc/hraane 
10 to 15% EtOAc/hexane to give 120mg pure Z-isomer as a tan viscous oil» MS (ES) 315 

(M-1). HPLC (IOS80-10M) shows 94% purity at t=4.02min. Continue to elute and obtain 
120mg E-isomer as tan oil, MS (ES) 315 (M-l). HPLC (IOS80-10M) shows 94% purity 
att=3.86min. 

15 Example 201 

N-[3-(l,9-Difluoro-10,ll-dihydro-diben2o[a,d]cyclohepten-5-yKdenOTiethyl)-phenyl]- 
melhanesulfonamide 




0=1=0 

I 
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Following procedures essentially as described in Example 219, below, and using 3- 
methanesulfonamidophenyl boronic acid (592mg, 2.75nimol) and 5-bromomethylene-l,9- 
difluoro-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene (803mg, 2.75mniol), provides 1.52g 
of the title compound crude product. The crude product is purified using column 
chromatography (15% EtOAc/hexane to 30% EtOAc/hexane) to give 690 mg (67%) white 
soUd. MS(ES)410(M-1). HPLCaSO90.10M) shows 92% purity at t=2.64min. 

Example 202 

3-(I,9-Difluoro-10,ll-dihydro-dibenzo[a,d]cycIohepten-5-ylidenemethyl)-ph©tiol 




10 

Following procedures essentially as described in Example 219, below, and using 3- 
hydroxyphenyl boronic acid (380mg, 2.75mmol) and 5-bromomethylene-l,9-difluoro- 
10,1 l-dihydro-5H-dibenzo[a,d]cyclohq>tene (803mg, 2.75nm\ol), provides to L04 g of 
the title compound as crude product. The crude product is purified using column 
15 chromatography eluting with 1 5% EtOAc/hexane to 30% EtOAc/hexane to give 500mg 
(60%) product as a light yellow foam, mp 129.5°C. MS (ES) 333 (M-l). HPLC (ISO90- 
lOM) shows 98% at t=2.90min. 

Example 203 

2 0 3-(l-ChlorD-dibenzo[a,d]cycIohepten-5-ylidenemethyl)-phenylamine 
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Heat a suspension of NaH (60% suspension in mineral oil, 49mg, 1.2mniol) in DMSO 
(6mL) to 80°C under N2 until evolution of H2 stops. Dissolve (3-nitro-benzyl)- 
phosphonic acid diethyl ester (prepared according to procedures as described in Okamoto 
et. al.. Bull. Chem. Soc. Jpn. (1987), 60(1), 277-82) (338mg, 1.2mraol) inDMSO (IniL) 
5 and add to reaction mixture. Add 1 -chloro- 1 0, 11 -dihydro-dibenzo[a,d]cyclohepten-5-one 
(prepared according to procedures as described in Humber et al., J. Med. Chem. (1978), 
21(12), 1225-31) (200mg, 0.824mmol) at once and heat to IQOX for 48h. Cool to room 
temperature. Dilute reaction mixture with ethyl acetate (50mL) and wash twice with H2O. 
Dry (MgS04) and concentrate organics to a brown oil. Chromatograph on silica gel 

10 (1 Og), eluting with 2% to 4% ethyl acetate/hexanes to afiford a mixture of compounds. 
Dissolve this mixture in ethanol (IQmL) and add SnCh (dihydrate, SOSmg, 2.25mmol). 
Heat to reflux for 3h and cool to room temperature. Concentrate reaction mixture, fhm 
dissolve residue in diethyl ether. Wash organics with H20, 1 .CON aqueous NaOH, then 
twice with H2O. Dry (MgS04) and concentrate organics to a yellow oil. Chromatograph 

15 on silica gel (lOg), eluting with 5% to 10% ethyl acetate/hexanes to afford 28mg (10%) of 
the title compound as a colorless oil. MS (ES) 330 (M+H); HPLC reveals 36:64 mixture 
of geometric isomers - 36% at 4.977min, 64% at 5,218miii - overall 100% purity. 

Example 204 

2 0 N-[3-(l -Chlon>-dibenzo[a,d]cyclohepten-S>ylidenemethyl)-phenyl]-metfaanesulfonamide 

CI 




Following procedures essentially as described in Example 90, and using 3-(l chloro- 
dibenzo[a,d]cyclohepten-5-ylideneniethyl)-phenylamine (63mg, 0.1 90mmolX affords 
26mg (33%) of the title compound as a white foam. MS (ES) 425 (M+NH4), 406 (M-H); 
25 HPLC reveals a mixture of geometric isomers - 41% at 2.879min, 59% at 2.98Smin- 
overall 100% purity. 
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Example 205(a), (h\ and (c) 
N-[3-(l -Chloro- 1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]- 
methanesulfonamide 

CI CI 




mixture Z-isomer E-isomer 

Following procedures essentially as described in Example 219, below, and using 5- 
bromomethylene-l~chloro~10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (lOOmg, 
O.313mmol) and 3-methanesulfonylamino-phenylboronic acid (74mg, 0.344mmol), 

10 affords 102mg (79%) of the title compound (Example 205(a)) as a mixture of geometric 
isomers. MS (ES) 408 (M-H); HPLC reveals a 57:43 mixture of geometric isomers - 
54% at 3.061min, 40% at 3.197niin - overall 94% purity. Separate geometric isomers on 
a 1000 micron silica gel chromatatron rotor, (10% to 13% ethyl aicetate/hexanes) to afford 
22mg (17%) of the Zrisomer of the title compound (Example 205(b), (MS (ES) 410 

15 (M+H). HPLC shows 98% purity. Continue to ehite to give 1 Img (9%) of the E-isomer 
of the title compound (Example 205(c)) (MS (ES) 410 (M+H), 408 (M-H); HPLC shows 
94% purity). 



Example 206(a) and (ti) 
2 0 N-[3-(2-Chloro-10,l l-dihydro-dibenzp[a,d]cyclohepten-5-ylidenemethyl)-pheayl]- 
methanesulfonamide (Z isomer and E isomer) 



BNSOOCID. <W Q 2 0040S2847A2_I_> 



wo 2004/052847 



PCT/US2003/016213 

-248- 



10 



15 



20 




Z-isomer E-isomer 
Following procedures essentially as described in Example 219» below, and using S- 
bromomethylene-2-ch]oro-10,l l-diliydro-5H-dibenzo[a,d]cycloheptene (lOOmg, 
0.313nunol) and 3-methanesulfonylaminophenylboronic acid (74mg, 0.344nmiol), 
affords 37mg (29%) of the Z-isomer (Example 206(a)) of the title compound as a 
colorless oil (MS (ES) 408 (M-H). HPLC shows 99% purity. Continue to elute and 
obtain 23rag (18%) of the E-isomer (Example (b)) of the title compound as a colorless oil 
(MS (ES) 408 (M-H); HPLC shows 92% purity). 

Example 207 

N-[3-(2-Chloro- 1 0, 1 1 -dihydro-5H-dibenzo[a,d]cycloheptenylmethyl)-phenyl]- 
methanesulfonamide 




Dissolve N-[3-(2-chloro-10,l l-dihydro-dibenzo[a,d]cyclohepten-S-ylidenemethyl)- 
phenyl]-metfaanesulfonamid6 (mixture of geometric isomers, lOOmg, 0.243mmol) in 
efhanol (15mL) and add 5% Pt/C (2Qmg). Stir at room temperature tinder a Hi balloon for 
72h. Filter reaction nuxtuie through a pad of Celite, and concentrate filtrate to a colorless 
oil. Chromatogrjqjh on silica gel (lOg), eluting with 15% to 25% ethyl acetate/hexanes. 
Re-purify by UV-guided semi-preparatory reverse-phase HPLC to afford 44mg (44%) of 
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the title compound as a colorless oil. MS (ES) 429 (M+NH4), 410 (M-H); HPLC shows 
98% purity. 

Example 20S(a\ (h\ and (c) 
5 Ethanesulfonic acid [3-(l-chloro-10,l l-dihydro-dibeii2o[a,d]cyclohepten-5- 
ylidenemethyl)-phenyl]-amid6 

CI q CI 




mixture Z-isomer E-isomer 

Following procedures essentially as described in Example 219, below, and using 5- 

1 0 bromometfaylene-1 -chloro-l 0,1 1 -dihydro-SH-dibenzo[a,d]cycloheptene (1 OOmg, 

0.313mmol) and 3-ethanesulfonylaminophenyIboromc acid(79mg, 0.344nunol), affords 
1 12mg (84%) of a mixture of geometric isomers of the title compound (Example 208(a)) 
as a yellow solid (MS (ES) 424 (M+H); HPLC shows 94% purity). Separate geometric 
isomers using a chromatatron rotor (10% ethyl acetate/hexanes) to afford 13mg (10%) of 

15 the Z-isomer (Example 208(b)) of the title compound as a white solid, (MS (ES) 424 

(M+H), 422 (M-H). HPLC shows 96% purity). Continue to elute and isolate 6mg (5%) of 
the E-isomer (Example 208(c))of the title compound as a white solid (MS (ES) 424 
(M+H), 422 (M-H); HPLC shows 97% purity). 

20 Example 210 

N-[4-(l-Chloro-10,ll-dihydro-dibenzo[a,d]cyclohepten-5ylidenemethyl)-phenyl]- 
methanesulfonamide 
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Following procedures essentially as described in Example 219, below, and using 5- 
bromomethylene-l-chloro-I0,ll-dihydro-5H-dibenzo[a,dlcycloheptene (lOOmg, 
0.313mmol) and 4-niethanesulfonylaniinopbenylboronic acid (74mg, 0.344nunolX 
affords SSmg (43%) of a mixture of geometric isomers of (he title compound as a brown 
oil. MS (ES) 408 (M-ET); HPLC shows 96% purity. 



10 



15 



Example 211fa^ and (b) 
3-(143iloro-1041-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenol 

CI CI 




o o 

Z-isomer E-isomer 
Following procedures essentially as described in Example 219, below, and using 5- 
bn)momethylene-l-chlon>-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (lOOmg, 
0.313mmol) and 3-hydroxyphenylboronic acid (47mg, 0.344mmol) affords 8mg (8%) of 
the Z-isomer of the title compound (MS (ES) 33 1 (M-H), HPLC shows 95% purity. 
Continue to elute and isolate 27mg (26%) of the E-isomer of the title compound, MS (ES) 
331 (M-H). HPLC shows 97% purity. 



20 



Example 212 

4-(l-Chloro-10,ll-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenol 



BNSOOCID: <W0 2004052847A2J_9' 




Following procedures essentially as described in Example 219, below, and using S- 
bromomethylene-l-cWoro-lO,! l-dihydro-SH-dibenzo[a,d]cycloheptene (lOQmg, 
5 0.3 13mmol) and 4-hydroxyphenylboromc acid (47mg, 0.344minol), affords 84mg (81%) 
of a mixture of geometric isomers of the title compound as a brown oil. MS (ES) 331 (Mr 
H); HPLC shows 97% purity. 

Example 213 

10 5-Bromomethylene-3-fluoro-104 l-dihydro-SH-dibenzo[a,d]cycloheptene 




A. Following the procedures essentially as described in Preparation 23, using 
3.84g (16.97m) of 3-fluon)-10,ll-dihydro-dibenzo[a,d]cyclohepten-5-one (prepared 
accordingtoproceduresasdesciibedinpublishedPCTInt. Appl. WO 98S67S2 Al 

15 19981217 (1998)) to obtain 2.88g (75%) of 3-fluoro-5-methylene.lO,l l-dihydro-5H- 
dibenzo[a,d]cyclohq)ten6 as a white solid. 

B. Following the procedures essentially as described in Preparations 24 and 25, 
2.62g (1 1 .70mmol) of the material from Step A, above, affords 3.152g (89%) of a mixture 
of geometric isomers of the title compound as a yellow oil. MS [EI] 302,304; HPLC 

20 shows 99% purity. 

Example 214 

N-[3-(3-FluoTO-10,ll-dihydro-diben2o[a,d]cycIohepten-5-ylidenemettiyl)-phenyl]- 
methanesulfonamide 
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Following the procedures essentially as described in Example 219, below, and using 5- 
bromometbylene-3-fluoro-10,ll-dihydro-5H.dibenzo[a,d]cycloheptene(200mfc 
0.660mmol) and 3-methanesulfonylaminophenyIboronic acid (lS6mg, 0.726mmol), 
5 affords 212mg (82%) of amixture of geometric isomers of the title compound as ayellow 
solid MS (ES) 41 1 (M+NH4), 392 (M-H); HPLC shows 98% purity. 

Example 215 

3-(3-Fluoro-10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenol 

10 




Following the procedures essentially as described in Example 219, below, and using 5- 
bromomethylene-3-fluoro-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (200mg, 
0.660mmol) and 3-hydroxyphenylboronic acid (lOOmg, 0.726mmol), affords 192mg 
1 5 (92%) of a mixture of geometric isomers of the title compound as a yellow oil. MS (ES) 
339 (M+Na), 315 (M-H); HPLC shows 95% purity. 

Section 3 (derivatives of Formula I wherein the "'C" ring further represents a heterocyclic 
or befizofused heterocyclic ring.) 

Example 216 

2 0 5-(10,l l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemcthyl)-3H-benzooxazol-2-one 
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Add phenyl chlorofonnate (24|iL, 0.195niinol) to a suspension of 2-amino-4-(10,^- 
dihyd^o-dibenzo[a,d]cyclohepten-5-ylidene^lethyl)-phenol (6 1 mg, 0. 1 95niinol) (see 
Example 63) and NaHCOj (16mg, 0.195nimol) in water (5mL) and methanol (lOmL). 
5 Stir for 30min at room temperature and add aqueous NaOH (l.OON, 195nL). Stir 
overnight and add aqueous HCl (l.OON, 195nL). Extract with CH2CI2, dry organics 
(MgS04), and concentrate to a brown oil containing the title compound. Purify on silica 
gel (lOg) eluting with 10% TO 35% ethyl acetate/hexanes, and then triturate with 50% 
CH2Cl2/hexanes to afford 8mg (13%) of a white solid. MS (ES) 357 (M+NH4), 338 (M- 
10 H);HPLC shows 94% purity. 

Example 217 

5*(1 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)*benzooxazole 



15 




Dissolve 2-amino-4-(10,ll-dihydro-diben2o[a,d]cycloheptcn-5-ylideneme1hyl)-phenol 
(see Example 63) (6Qmg» 0.191mmol) in triethylortfaofonnate (3mL) and heat to reflux for 
4.5h. Cool to room temperature and concentrate in-vacuo to a brown oil. Chromatograph 
on lOg silica gel eluting with 5% to 25% ethyl acetate/hexanes to afford 52mg (84%) of 
20 the title compound as a colorless oil. MS (ES) 324 (M+H), 322 (M-H), HPLC shows 
94% purity. 

Example 218 
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5-(l 0, 1 1 -Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-2-methyl-benzooxa2ole 



Dissolve 2-amino-4-(1041-<iihydro-dibenzo[a,d]cyclohepten-5-ylideneinethyl)-^^ 
(60iiig, 0.191iiimol) in triethylorthoacetate (SmL) and heat to reflux for 4h. Cool to room 
temperature and concentrate in-vacuo to a brown oil. Chromatograph on lOg silica gel 
eluting with 5% to 25% ethyl acetate/hexanes to afford 51mg (79%) of the title compound 
as a colorless oil. MS (ES) 338 (M+H); HPLC shows 98% purity. 

Example 219 

6-(10,ll-Dihydro-dibenzo[a,dlcyclohepten-5-^idenemethyl)-lH-indole 



In a 1-dram vial, mix (10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-boronic acid 
(lOOmg, 0.400mmol) and 6-bromoindole (86mg, 0.440mmol) in dioxane (2.5mL) and 
2.0M aqueous Na2C03 (400DL, 1 .OOmmol). Sparge with N2 for 5min, add Pd(PPh3)4 
(23mg, 0.02mmol), and immediately seal vial. Heat to 85°C overnight, then concentrate 
under N2. Add H2O (ImL) and CH2CI2 (ImL) and load onto a Varian ChemElut CE1005 
solid-phase extraction cartridge. £lute» collect, and concentrate 15mL CH2CI2 to obtain 
cmde product. Chromatograph on silica gel (1 Og)» eluting with 0% to 25% ethyl 
acetate/hexanes to obtain 24mg (19%) of the title compound as a colorless oil. ^H-NMR 
(CDCI3) 5 2.75-3.60 (br m, 4H), 6.81 (s, IH), 7.00-7.30 (m, 12H), 7.50 (m, IH); HPLC 
shows 99% purity. 
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Example 220 

4-(l 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-lH-indole 




5 Following the procedures essentially as described in Example 219, 4-bromoindole 

(86mg, 0.440mmol) and (10,ll.dibydro-dibenzo[a,d]cyclohepten-5-ylidene)-bon>nic acid 
(lOOmg, 0.400mmol) afford 6mg (5%) of the title compound as a colorless oil ^H-NMR 
(CDCI3) 6 2.77-3.63 (brm, 4H), 6.79 (s, IH), 6.97-7.29 (m, 12H), 7.49 (m, IH). HPLC 
shows 96% purity. 

10 Preparation 26 

2-Oxo-2,3-dibydro-benzooxazole-5-boronic acid 




Add n-BuLi (1.6M in hexanes, 8.76mL, 14.Q2nmiol) portionwise (exotberm) to a solution 
of 5.bromo-3H.benzooxazol-2-one (l.OOg, 4.67mmol) in dry THF (28mL) at -78°C under 
15 N2. Stir at -40*'C for Ih and add trimethylborate (1.94g, 18.68mmol) at once, Wami up 
to room ten:5)erature ovmiight Add IN aqueous HCl (5QniL) and stir for 3h at room 
temperature. Extract into ethyl acetate, dry (MgS04) and concentrate organics to a brown 
solid. Triturate with hexanes/toluene and collect 766mg (92%) of the title compound as a 
brown powder. MS (ES) 179 (M+H), 177 (M-H); HPLC shows 80% purity. 



Example 22Ual and (h) 
5-{l-ailoro-10,ll-dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-3H-benzooxa2ol- 
2-one (Z isomer and E isomer) 
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o o 

Z-isomer E-isom^ 
Following procedures essentially as described in Example 219 and using 5- 
bromomethylene-l-chloro-lOJ l-dihydro-5H-dibenzo[a,d]cycloheptene (20Qmg, 
0.630zmnol) and 2-oxo-2,3-dihydro-benzooxazoler5-boronic acid (134mg, 0.75Qmmol) 
provides 29mg (12%) of the Z-isomer (Example 221(a)) of title compound as a tan solid 
(MS (ES) 372 (M-H); HPLC shows 99% purity) and O 23mg (10%) of the E-isomer 
(Example 221(b)) of the title compound as a tan solid. MS (ES) 372 (M-H); HPLC shows 
97% purity. 

Example 222(a) and fb) 
5-(2-Chloro- 1 0, 1 l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-3H-benzooxazol- 
2-oiie (Z isomer and E isomer) 




o o 

Z-isomer E-isomer 
Following procedures essentially as described in Example 219 and using 5- 
bromomethylene-2-chloro-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (20()mg, 
0.630mmol) and2-oxo-2,3-dihydro-ben2ooxazoler5-boronic add (134mg, 0.750mmol), 
provides the title compound. Purify by UV-guided semi-prep reverse-phase HPLC to 
obtain 14mg (6%) of the Z-isomer (Example 222(a)) of title compound as a white solid 
(MS (ES) 391 (M+NH4), 372 (M-H); HPLC shows 94% purity) and 5mg (2%) of the E- 
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isomer (Example 222(b)) of the title compound as a white solid. MS (ES) 391 (M+NH4), 
372 (M-H); HPLC shows 96% purity. 

Preparation 27 
5 5-Bromo-l,3-dihydro-benzoimida2oI-2-one 

Br 




Add phenyl chloroformate (922mg, 5.89nunol) to a suspension of 4-bromo-benzene-l,2- 
diamine (l.OOg, 5.35mmol) andNaHCOa (483mg, 5.89mmol) in methanol (20mL) and 
H2O (lOmL). Stir at room temperature for 3.5h and add 1 .OON aqueous NaOH (6mL, 
1 0 6.00mmol). Stir overnight at room temperature and filter. Wash the filter cake with H2O 
and dry in-vacuo overnight to obtain 386mg (34%) of the title compound as a brown 
powder. MS (ES) 213,215 (M+H), 21 1,213 (M-H); HPLC shows 95% purity. 

Example 223 

15 5-(10,n-Dihydro-diben2o[a,d]cyclohepten-5-yHdenemethyl)-13-dihydro-ben^^ 
2-one 




Following procedm^s essentially as described in Example 230, below, and using (10,1 1- 
dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-boronic acid (0.0825M in toluene, lOmL, 
20 0.825mmol) and 5-bromo-l,3-dihydro-benzoimidazol-2-one (1 17mg, 0.550mmol), 

provides the title compound. Purify by triturating with CH2CI2 to obtain 85mg (45%) of 
the title compound as a white powder. MS (ES) 339 (M+H), 337 (M-H); HPLC shows 
93% purity. 
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Preparation 28 

4-Bromo- 1 ,3-dihydro-indol-2-one 

Br 



15 




Add a solution oft (2.62g, 10.30mmol) in DMF (lOmL) dropwise to a solution of 4- 
5 bromoindole (2.00g, 10.20mmol) and KOH (1 .43g, 25.5mmol) in DMF (40mL). Stir for 
30min at room temperature and add saturated aqueous Na2S03. Stir at room temperature 
for ISmin, then dilute reaction mixture with ethyl acetate (lOQmL). Wash organics three 
times with H2O, dry organics (MgS04) and concentrate to a brown oil. Dissolve oil in 2- 
metfaoxyethanol (40mL) and heat to lOO^'C. Add H3PO4 (9mL) and heat to reflux for 48h. 
10 Cool to room temperature and dilute with H20 (75niL). Extract into ethyl acetate, dry 
(MgS04) and concentrate organics to a dark brown oil. Chiomatograph on silica gel 
(90g), elutmg with 20% to 40% ethyl acetate/hexanes to afford 121mg (6%) of the title 
compound as a tan solid. MS (ES) 212,214 (M+H), 210,212 (M-H); HPLC shows 76% 
purity. 



Example 224 

4-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-l,3-dihydro-indol-2^^ 




O 

Following procedures essentially as described in Example 229 and using (10,1 1-dihydro- 
2 0 dibenzo[a,d]cyclohepten-5-yiidene)-boronic acid (0.0825M in toluene, 7.4M1, 0.61mmol) 
(concentrated to dryness before use in reaction). Add 4-bromo-l,3-dihydro-indol-2-one 
(108mg, O.SlOmmol) to provide 37mg (22%) of the title compound as a tan solid. MS 
(ES) 338 (M+H); HPLC shows 96% purity. 

25 Preparation 29 



BNSOOaO: <WO__2004052847A2_L> 



wo 2004/052847 PCT/LS2003/016213 

-259- 

2-(10,ll-Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenylboroiuc acid 




Add n-BiiLi (1.6M in hexanes, 12.98M1, 20.76inmol) portionwise (exothermic) to a 
5 solution of 5-(2-bronio-benzylidene)-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (S.OOg, 
13.84nimol) in dry THF (50M1) at under N2. Let stir at -78°C for 30min, then add 
triisopropyl borate (S.21g, 27.68nimol) and warm up to room temperature overnight. Add 
50M1 l.OON HCI and stir for 15min. Extract into ethyl acetate, dry (MgS04) and 
concentrate organics to a brown foam. Reciystallize from boiling hexanes, then 
10 chromatograph on silica gel (40g), eluting with 20% to 50% ethyl acetate/hexanes to 
afford the title compound as a white foam, mp 134,rC. MS (ES) 325 (M-H); HPLC 
shows 82% purity. 

Example 225 

1 5 2-[2-(10,l l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)"-phenyl]-pyrazine 




Li a 1-dram vial, mix 2-(10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 
phenylboronic acid (lOOmg, 0.307mmolX chloropyrazine (69mg, 0.46QmmolX cesium 
fluoride (94mg, 0.614mmol), and [1,1 '-bis(diphenylphosphino)- 
2 0 ferrocene]dichloropalladium(II) (1 : 1 complex with CH2CI2, 25mg, O.OSlnsmol) in 

dioxane (2mL). Heat to 85''C for 72h, then remove solvent under nitrogen. Take up the 
resultmg residue in H2O (ImL) and CH2CI2 (ImL) and load onto a Varian ChemElut 
CE1005 solid-phase extraction cartridge. Elute, collect, and concentrate 15naL CH2CI2 to 
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obtain crude product. Puriiy by mass-guided reverse-phase HPLC to obtain 2.3ing (2%) 
of the title compound. MS (ES) 361 (M+H); HPLC shows 93% purity. 

Example 226 

5 4-[2-(l 0, 1 1 -Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-3 ,5-dimethyl- 
isoxazole 




Following procedures essentially as described in Example 225 and using 2-(10,ll- 
dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylboronic acid (lOQmg, 
1 0 0.307mmol) and 4-bromo-3,5-dimethylisoxazole (8 1 mg, 0.46(hnmol), provides tfie title 
compound in 2% yield. MS (ES) 378 (M+H); HPLC shows 94% purity. 

Example 227 

2-[2-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-phenyl]-pyridine 

15 




Following procedures essentially as described in Example 225 and using 2-(10,l 1- 
dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylboronic acid (lOOmg, 
0.307mmol) and 2-chloropyridine (52mg, 0.460mmol),provides the title compound. 
2 0 Purify further via silica gel chromatography to obtain 14.7mg (13%) of material that is 
84% pure by HPLC. MS (ES) 360 (M+H). 

Example 228 
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3-[2-(l 04 l-Dihydro-dftenzo[a,d]cycIohepten-5-ylidenemethyl)-phenyl]^^ 




N 

Following procedures essentially as described in Example 225 and using 2-(10,ll- 
5 dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylboromc acid (lOOmg, 
0.307mmol) and 3-bromopyridine (73mg, 0.460mmol) provides the title compound. 
Purify further via silica gel chromatography to obtain 14.9mg (14%) of material that is 
98%purebyHPLC. MS (ES) 360 (M+H). 

10 Example 229 

5-[3-(10,ll-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]-lH-pyrazole 




In a 6-dram vial mix (10,1 l-dihydro-dibenzo[a,d]cycIohepten-5-ylidene)-boronic acid 
(0.0825M in toluene, lOmL, 0.825nunol), 5-(3-bromo-phenyl)-lH-pyrazole (153mg, 

15 0.688nmiol), K2CO3 (570mg, 4.125mmol) and ethanol (5mL). Sparge reaction mixture 
with N2 for lOmin and add Pd(PPh3)4 (56mg, 0.048mmol). Seal vial immediately and 
heat to 85°C for 72h. Concentrate under N2, then add H2O (ImL) and ethyl acetate 
(ImL). Load onto a Varian ChanElut CE1005 solid-phase extraction cartridge. Elute, 
collect, and concentrate 30mL ethyl acetate. Chromatograph on 35g silica gel, eluting 

2 0 with 25% to 35% ethyl acetate/hexanes. Re-purify by UV-guided semi-preparatory 
reverse-phase HPLC to afford 35mg (15%) of the title compound as a milky white oil. 
MS (ES) 349 (M+H), 347 (M-H); HPLC shows 99% purity. 
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Example 230 

6-( 1 0, 1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-p>Tidin-2-ylamme 




5 Following procedures essentially as described in Example 219 and using 2-aniino-6- 
bromopyridine (9Smg, 0.5SQmmol) and (10,1 l-dihydro-dibenzo[a,d]cyclohq)ten-S- 
ylidene)-boronic acid (0.197M in dioxane, 3.35mL, 0,660nmiol), provides 98mg (60%) of 
the title compound as a yellow oil. MS (ES) 299 (M+H); HPLC shows 97% purity. 

10 Example 231 

N-[6-(l 0,1 1 -Dihydro-dibenzo[a,d]cyclohepten.5-ylidenemethyl)-pyridin-2-yl]- 
methanesulfonamide 




Mix 6-(10,l l-dihydro-dibenzo[a,d]cyclohepten-S-ylidenemeth^)-pyridin-2-ylamine 
15 (70mg, 0.235mmol), trietfaylamine (68|iL, 0.470mmol), N»N-dimetbylaminopyridine 
(3mg, 0.024mmol), and metfaanesulfonyl chloride (19|iL, 0.247inmol) in CH2CI2 (2mL). 
Stir at room temperature overnight and add ISODL triethylamine and 40pL 
methanesulfonyl chloride. Stir at room temperature for 6h and add l.OON aqueous HCl 
(ImL). Load mixture onto a Varian ChemElut CEl 005 solid-phase extraction cartridge, 
2 0 then elute, collect, and concentrate 45mL CH2CI2. Dissolve crude product in THE (5mL), 
add 1 .OM tetrabutylammonium fluoride (0.25mL), and heat to reflux for Ih. Cool to 
room temperature and dilute with H2O and brine. Extract into ethyl acetate, diy (MgS04) 
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and concentrate organics. Chromatograph on silica gel (lOg), eluting with 20% to 35% 
ethyl acetate/hexanes to afford 61mg (69%) of the title compound as a yellow oil. MS 
(ES) 377 (M+H), 375 (M-H); HPLC shows 96% purity. 

Example 232 

6-(l 0,1 l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-pyrazin-2-ylamine 



Following procedures essentially as described in Example 219 and using 2-aniino-6- 
chloropyrazine (71mg, O.550mmol) and (10,ll-dihydio-dibenzo[a,d]cycloheptenr5- 
ylidene)-boronic acid (0.1 97M in dioxane, 3.35ml^ 0,660mmol), provides the title 
compound. Purify by recrystallization (ethyl acetate/hexanes) to obtain 48mg (29%) of 
the title compound as a yellow solid. MS (ES) 300 (M+H); HPLC shows 96% purity. 

Example 233 

N-[6-( 10,11 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-pyrazin-2-yl]- 
methanesulfonamide 



Mix 6-(10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-pyrazin-^^ 
(35mg, 0.1 Hmmol), triethylamine (34nLj 0.234inmol), N^-dimethylaminopyridine 
(2mg, O.OlSmmol), and methanesulfonyl chloride (lOfiL, 0.123mmol) in CH2CI2 (2mL). 
Stir at room temperature overnight and add 150^L triethylamine and 40|iL 
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methanesulfonyl chloride. Stir at room temperature for 6h and add l.OON aqueous HCl 
(ImL). Load mixture onto a Varian ChemElut CE1005 solid-phase extraction cartridge, 
then elute, collect, and concentrate 45mL CH2CI2. Dissolve crude product in THF (5mL), 
add l.OM tetrabutylammonium fluoride (O.SOmL), and heat to reflux for Ih. Cool to 
5 room temperature and dilute with H2O and brine. Extract into ethyl acetate, dry (MgSOn) 
and concentrate organics. Chromatograph on silica gel (4g), eluding with 20% -> 35% 
ethyl acetate/hexanes to afford 19mg (43%) of the title compound as a white solid. MS 
(ES) 378 (M+H), 376 (M-H); HPLC shows 100% purity. 

10 Example 234 

2-(10,l l-Dihydro-dft)enzo[a,d]cycloheptCT-5-yUdenemethyl)-pyridin-4-ylamine 




Following procedures essentially as described in Example 225 and using 4-amino-2- 
15 chloropyridine (216mg, 1.68mmol) and (10,1 l-dihydro-dibenzo[a,d]cyclohepten-5- 
yhdene)-boronic acid (0.197M in dioxane, 10.2mL, 2.01mmol), provides the title 
compound. Chromatograph on silica gel (35g), eluting with 40% to 60% ethyl 
acetate/hexanes to afford 250mg (42%) of the title compound as a brown oil. MS (ES) 
299 (M+H). HPLC shows 98% purity. 

20 

Example 235 

N-[2-(10,ll-Dihydro-diben2o[a,d]cycIohepten-5-ylidenemethyl)-pyridin-4-yl]- 
methanesulfonamide 
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Mix 2-(10,l l-dihydro-<Ubenzo[a,d]cyclohq)ten-5-ylidenemethyl)-pyridi^ 
(176mg, 0.59Qmmol), triethylamine (600nL, 4.13mmol),N,N-diinethylaminopyridine 
(7ing, O.059inmol), and methanesulfonyl chloride (137^1^ 1.769inmol) in CH2CI2 
5 (IQmL). Stir at room temperature for 31i and dilute with H20(lSniL). Extract into 

CH2CI2, dry (MgS04) and concentrate organics. Dissolve cmde product in THF (lOmL), 
add l.OM tetrabutylammonium fluoride (0.89niLX and heat to reflux for 41l Cool to 
room temperature and dilute with H2O. Extract into ethyl acetate, dry (MgS04) and 
concentrate organics. Chromatograph on silica gel (lOg), eluting wifli 80% -> 90% ethyl 
10 acetate/hexanes to afford ISOmg (68%) of the title compound as a yellow foam. MS (ES) 
377 (M+H), 375 (M-H); HPLC shows 96% purity. 

Example 236 

5-(l 0, 1 l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-pyridin-3-ol 

15 




O 



Following procedures essentially as described in Example 225 and using 5-chloro-2- 
pyridinol (77mg, 0.591mmol) and (10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidene)- 
boronic acid (0.197M in dioxane, 3.58mL, 0.709mmol), provides the title compound. 
2 0 Chromatogr^h on silica gel (lOg), eluting with 60% to 75% ethyl acetate/hexanes to give 
40mg of brown oil. Re-chromatograph on silica gel (5g) eluting with 60% ethyl 
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acetate/hexanes to afford 1 5mg (8%) of the title compound as a brown oil. MS (ES) 300 
(MH-H), 298 (M-H); HPLC shows 95% purity. 



Example 237 

5 4-{l 0, 1 1 -Dihydro-diben2o[a,d]cyclohepten-5-ylidenemethyl)- IH-pyrazole 




Following procediures essentially as described in Example 229 and using 4-ipdopyrazole 
(lOTmg, 0,55mmol) and (I0,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-boronic acid 
(0.198M in dioxane, 4.2mL, 0.825mmol), provides 27mg (18%) of the title compound as 
10 a colorless oil. MS (ES) 273 (M+H), 271 (M-H). HPLC shows 98% purity. 

Example 238 

4- Benzylidene-9J0-dihydro-4//-l-thia-benzo[/]azulene (E and Z isomer) 



15 

A. Add a 1 .0 M solution of benzyl magnesium bromide (O.SmL, O.Smmol) in THF to 
a solution of 9,10-dihydro-l-thia-benzo[/]azulene-4-one (20.8mg, 0.97mmol) (prepared 
according to procedures of Bollinger, P.; Cooper, P.; Gubler, H. U.; Leutwiler, A.; Payne, 
T. Helv. Chim. Acta 1990, 75, 1 197) in 1.0 mL of THF under Ar. Stir the resulting 
2 0 solution for 2h at 25 ^C before quenching with ca. 100 ^ of saturated, aqueous 

ammonium chloride. Filter the mixture and wash the magnesium salts with copious 
amounts of diethyl ether. Wash the filtrate with 1-mL portions of water and brine, dry 
(Na2S04) and concentrate imder reduced pressure. The tertiary alcohol can be purified 
by column chromatography (9:1 hexanes:etfayl acetate). 

25 
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B. Dissolve the crude oil in 1.5 mL of CHCI3, add ca. 40 nL (2 drops) of 
concentrated hydrochloric acid, and then stir the resulting dark solution for 2 h at 25 
Add 1 mL of water and 1 mL of CHCI3, separate the layers, and wash the organic layer 
successively with 0.5-mL portions of saturated, aqueous sodium bicarbonate and brine. 
5 Dry (MgS04) and concentrate via rotary evaporation. Purify by flash chromatography 
(hexanes) to afford 6.7 mg (24%, 2 steps) of a white solid as a 2:1 mixture of E- and Z- 
isomers. MS (CT): 289 (M+1). NMR (CDCls, 400 MHz) 6 2.90-3.60 (m, 4 H), 6.53 
(d, J = 5.4 Hz, 1/3 H), 6.66 (s, 1/3 H), 6.86 (d, J = 5.4 Hz, 1/3 H), 6.94 (s, 2/3 H), 7.01- 
7.34 (m, 10 H), 7.39-7.41 (m, 2/3 H); HPLC shows >95 % purity: tR = 5.854 min (E + Z; 
10 80:20 MeOH:H20 to MeOH). 

Section 4 (derivatives of Formula I wherein the "A" and / or **B" ring represents a 
heterocyclic ring.) 

15 Example 239 

4-(2,4-Dichloro-benzylidene)-9,10-dihydro-4H-l-thia-benzo[^a2ulene (mixture of E and 
Z isomers) 




Following flie procedures essentially as described in Example 238 and using 9,10- 
2 0 dihydro- 1 -thia-benzo|/]azulene-4-one (40.8mg, 0. 1 9mmol) and 2,4-dichlorobenzyl 

magnesium chloride (0.575 mmol) m THFrdiethyl provides, after dehydration, 30.0 mg 
(44%) of the title compound as a 3: 1 mixture of E- and Z-isomers. ^H NMR (CDCI3) 5 
2.88-3.40 (m, 4 H), 6.26 (d, J = 4.8 Hz, 1/4 H), 6.50 (d, J = 8.2 Hz, 3/4 H); 6.63 (s, 1/4 H, 
Z), 6.74 (s, 3/4 H), 6.76 (td, J = 8.6 Hz, 2.0 Hz, 3/4 H), 6.88 (td, J = 8.2 Hz, 1.2 Hz, 3/4 
25 H), 6.96 (s, 3/4 H), 6.95-6.98 (m, 1/4 H), 7.06 (d, J = 4.8 Hz, 3/4 H), 7.08-7.20 (m, 14/4 
H), 7.28 (d, J = 2.0 Hz, 3/4 H), 7.34 (d, J = 2.4 Hz, 1/4 H), 7.35-7.38 (m, 1/4 H); TLC 
shows .95 % pmrity: Rf = 0.20 (hexanes). 
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Example 240 

4-(3,5-Dimethyl-benzyUdene)-9,10-dihydro-4H-l-thia-ben2o|y^ (mixture of E- and 

Z- isomers) 




Me 

5 Following the procedures essentially as described in Example 238 and using 9,10- 
dihydro-l-thia-benzo[/]azulene-4-one (47.Qmg (0.22mmol) and solution of 3,5- 
dimethylbenzyl magnesium bromide(0.650 mmol) in THF, provides, after dehydration, 
39.6 mg (57%) of the title compound as a 1.6:1 mixture of E- and Z-isomers. MS (EI): 
316 (M+); 1h NMR (CDCI3) 8 2.13 (s, 18/5 H), 2.24 (s, 12/5 H), 2.40-3.80 (m, 4 H), 
1 0 6.54 (d, J = 5.6 Hz, 2/5 H), 6.53-6.55 (m, 7/5 H), 6.74 (s, 3/5 H), 6.83-6.84 (m, 2/5 H), 
6.86 (s, 3/5 H), 6.93 (s. 3/5 H), 7.01-7.02 (m, 1 H), 7.08 (app d, J = 5.6 Hz, 2/5 H), 7.14 
(app d, J = 5.6 Hz, 2/5 H), 7.19-7.25 (m, 4 H), 7.30 (d, J = 8.0 Hz, 3/5 H), 7.37-7.39 (m, 
2/5 H). 

15 Example 241 

E- and Z-4-Benzylidene-9,10-dihydro-4H-3-thia-benzo[/]azulene (mixture of E- and Z- 
isomers) 




Following the procedures essentially as described in Example 238 and using 9,10- 
2 0 dihydro-3-tliia-benzo[/]azulene-4-one (32.9mg,0. 1 53mmol) prepared according to 

Hallberg, A.; Pedaja, P. Tetrahedron 1983, 39, 819) and solution of benzyl magnesium 
bromide (0.470 mmol) in THF, provides 15.1 mg (34%) of the title compound as a 4:1 
mixture of B- and Z-isomers: MS (O): 289 (M+1); ^H NMR (CDCI3) 8 2.98-3.12 (m, 4 
H), 6.61 (d, J = 5.2 Hz, 1/5 H), 6.65 (s, 1/5 H); 6.66 (d, J = 5.6 Hz, 4/5 H), 6.96 (s, 4/5 H), 
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6.97 (d, J = 3.2 Hz, 4/5 H), 6.97 (d, J = 3.2 Hz, 4/5 H), 6.96 (s, 38/5 H), 7.28-7.31 (m, 4/5 
H). 

Example 242 

5 4-(2,4-Dichloro-benzylidene)-9,10-dihydro-4H-3-thia-benzo[/lazulene (E- and Z- 
isomers) 




a-" ^ a 

Following the procedures essentially as described in Example 238 and using 9,10- 
dihydro-3-thia-benzo[/lazulene-4-one (23.3mg, O.lOSmmol) and solution of 2,4- 

10 dichlorobenzyl magnesium chloride (0.325 mmol) in THF provides, after dehydration, 
12.5 mg (32%) of the title compound as a 3:1 mixture of E- and Z-isomers: NMR 
(CDCI3) 8 2.88-3.40 (m, 4 H), 6.26 (d, J - 4.8 Hz, 1/4 H), 6.50 (d, J = 8.2 Hz, 3/4 H); 
6.63 (s, 1/4 H, Z), 6.74 (s, 3/4 H), 6.76 (td, J - 8.6 Hz, 2,0 Hz, 3/4 H), 6.88 (td, J = 8.2 
Hz, 1.2 Hz, 3/4 H), 6.96 (s, 3/4 H), 6.95-6.98 (m, 15/4 H), 7.28 (d, J = 2.0 Hz, 3/4 H), 

15 7.34 (d, J = 2,4 Hz, 1/4 H), 7.35-7.38 (m, 1/4 H); TLC shows > 95 % purity: Rf = 0.20 
(hexanes). 

Example 243fa) and (V\ 
£-iV-[3-(9,10-Dihydro-l-thia-benzoazulen-4-ylidenemethyl)-phenyl]-meti 
20 (E-isomer) and Z-JV^[3-(9,10-Dihydro-l-thia-benzoazden-4-ylidenemethyl)-phenyl]- 
mefhanesulfonamide (Z-isomer) 
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Following the procedures essentially as described in Example 219 and using 4- 
bromomethylene-9,10-dihydro-4H-l-thia-ben2o[/]azulene (54.1mg,0.186 mmol) and 3- 
methylsulfonaminophenyl boronic acid (43.4mg, 0.202mmol), (prepared according to M. 
L. Quan, J. Wityak, C. Dominguez, J. V. Duncia, C. A. Kettner, C. D. Ellis, A. Y. Liauw, 
5 J, M. Park, J. B. Santella, R. M. Knabb, M. J. Thoolen, P. C. Weber and R. R. Wexler 
Bioorg. Med. Chein, Lett 1997, 75, 1595), provides the title compound. Purify the crude 
residue by column chromatography (hexanes to 7:3 hexanesiethyl acetate) to give 49.7mg 
(ca. 70 %) of the title compound as a 1:1 mixture of £- and Z-isomers. The isomers were 
separated via HPLC on a Waters Symmetry CIS 5-pin 19-mm x 300-mm semi- 

1 0 preparatory column using a 7:3 MeCN:H20 (0. 1 % TFA) elurat and were identilBed on 
the basis of the following spectroscopic properties. E-J/-[3-(9,10-Dihydro-l-thia- 
benzoazulen-4-ylidenemethyl)-phenyl]-methanesulfonamide (Example 243)a)) : MS 
(CI): 382 (M+1); NMR (CDCI3, 400 MHz) 6 2.78 (s, 3 H), 2.90-3.45 (m, 4 H), 6.12 
(s, 1 H), 6.72 (app s, 1 H), 6.91 (s, NH, 1 H), 6.93-7.03 (m, 3 H), 7.10-7.23 (m, 4 H), 7.32 

15 (d, J = 7.8 Hz, 1 H); HPLC shows >95 % purity: tR = 3.194 min (80:20 MeOH:H20 to 
MeOH). Z-iV-[3-(9,l 0-Dihydro-l-thia-benzoazulen-4-yUdenemethyl)-phenyl]- 
methanesulfonamide (Example 243(b)): MS (CT): 382 (M+1); ^H NMR (CDCI3, 400 
MHz) 8 2.94 (s, 3 H), 3.24 (br s, 4 H), 6.50 (d, J = 5.0 Hz, 1 H), 6.64 (s, 1 H), 6.88 (d, J = 
5.0 Hz, 1 H), 7.08-7.18 (m, 3 H), 7.26-7.30 (m, 4 H), 7.38-7.40 (m, 1 H); HPLC shows 

20 >95 % purity: tR = 3.194 min (80:20 MeOH:H20 to MeOH). 

Example 244 

3-(8-Chloro-5,6-dihydro-benzo[5,6]cyclohepta[l,2-b]pyridin-ll-ylidenemethyl)-phenol, 
(Z-isomer) 




A. Prepare 1 l-(3-bromo-benzylidene)-8-chloro-6,l l-dihydro-5H- 
benzo[5,6]cyclohepta[l,2-b]pyridine according to procedures essentially as described in 



1 

t 
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Example 28 using m-bromobenzylmagnesium bromide (7.5nimol)and 8-chloro-5,6- 
dihydro-ben2o[5,6]cyclohepta[l,2-b]pyridin-l 1-one (600mg, 2.5inmol) in ether (25mL). 
Separate the E and Z isomers by column chromatography (15% ethyl acetate/hexane). 

5 B. Separately, convert each isomer to the hydroxyl derivative by using the following 
procedure: Mix 1 l-(3-bromo-benzylidene>8-chloro-6,l l-dihydro-5H- 
ben2o[5,6]cyclohepta[l,2-b]pyridine (500mg, (L26nimol),pinacol diborane (416mg, 
1 .64mmoI)^OAc (375mg, 3.8mmol) in DMSO (1 OraL). Sparge with nitrogen for 10 
minutes and then add Pd(dppOCl2 (160mg, 0.2mmol) and heat at 80^C for 4h. Shake with 

1 0 water and ethyl acetate. Dry the organic layer (MgS04) and concentrate to give 6S0mg 
crude product. Purify by column chromatography (15% ethyl acetate/hexane) to give 
310mg (56%) 8-chloro-ll-[3-(4,4,5,5-tetramethyl-[U,2]dioxaborolan-2-yl)- 
benzylidene]-6,ll-dihydro-5H-benzo[5,6]cyclohepta[l,2-b]pyridine. MS (ES)444 
(M+1). Purify by HPLC is 89%. 

15 C. Mix 8H:hloro-ll-[3-(4,4,5,5-tetramethyl-[l,3^]dioxaborolan-2-yl>benzylidene]- 
6,ll-dihydro-5H-ben2o[5,6]cyclohepta[l^-b]pyridine (300mg,0.68mmol), HOAc (ImL), 
water (ImL), THF (5mL) and 30% H2Q2 (mL). Stir the reaction at RT for 4h. Quench 
with aqueous Na2S203 and extract the product into EtOAc. Dry (MgS04) and concentrate 
to give 250mg crude product Purify by column chromatogr^hy (15% ethyl 

2 0 acetate/hexane) to give 66mg 3-(8-chloro-5,6-dihydro-benzo[5,6]cyclohepta[l,2- 

b]pyridin-l 1 -ylidenemethyl)-phenol, Z-isomer as a white solid, mp 221 .2^. MS (ES) 
334 (M+1), 332 (M-1). HPLC shows 99% purity. 



25 



Example 245 

3-(8-CMoio-5,6-dihydro-benzo[5,6]cyclohepta[l,2-b]pyridin-ll-ylidenemethyl)-phenol^ 
(E-isomer) 
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Prepared as described in Example 244, above, to provide 90mg (57%) product as a white 
solid, mp >250X. MS (ES) 334 (M+1), 332 (M-1). HPLC shows 94% purity. 



N-[3-(8-CMoro-5,6-dihydro-ben2o[5,6]cyclohepta[l^-b]pyridin-ll-ylideneinethyl)- 
phenyl]-methanesulfonamide (E isomer,) 



Following procedures as described in Example 219 and using 1 l-bromomethylene-8- 
chloro-6,1 l-dihydro-5H-benzo[5,6]cyclohepta[l^-b]pyridine (E- 
isomerX820mg,2.S6mmol) and S-mefhanesulfonylaminophenylboronic acid 
(60Smg,2.8mmolX provides the title compound in 53% yield as a white foam B&er 
purification on silica gel using 50% EtOAc/hexane. MS (ES) 411 (M+1), 409 9M-1). 
HPLC shows 97% purity. 

Example 247 

N-[3-(2-Methyl-9,10-dihydro-l<)xa-3-aza-ben2o[f]azulen-4-ylidenemethyl)-phenyl]- 
methanesulfonamide 



Example 246 




a 




N 
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Prepare the corresponding ketone (2-methyl-9,10-dihydro-l-oxa-3-a2a-benzo[fjazulen-4- 
one) as described by E.E. Galantay, et alj. Med, Chem. (17) 1316-1327 (1974) and 
convert to the corresponding Z-isomer of the vinyl bromide using procedures essentially 
as described in Preparations 23 and 24. Then, following procedures essentially as 
described in Example 219, combine the ketone with 3-methanesuIfonaraidophenyl 
boronic acid (325mg, l.Smmmol). Purify the crude product using column chromatography 
(30% EtOAc/hexane to 50% EtOAc/hexane) to provide 1 80rag (38%) Z-isomer as a light 
tan soHd, mp 184.6°C, MS (ES) 381 (M+1), 379 (M-l). HPLC shows 94% purity at 
t=1.99min. 

Example 248 

3-(2-Methyl-9,l 0-dihydro-l -oxa-3-a2a-benzo[f]azulen-4-ylidenemethyl)-phenol 



Prepare the corresponding ketone (2-methyl-9,10-dihydro-l-oxa-3-aza-benzo[flazulen-4- 
one) as described by E.E. Galantay, et al,J. Med. Chem. (17) 1316-1327 (1974) and 
convert to the corresponding Z-isomer of the vinyl bromide using procedures essentially 
as described in Preparations 23 and 24, Then, following procedures essentially as 
described in Example 219, combine the ketone with 3-hydroxyphenyl boronic acid 
(207mg, LSmmmol). Purify the crude product using colunm cbromatogrq)hy (15% 
EtOAc/hexane to 30% EtOAc/hexane) to give 26mg title compound, MS (ES) 304 
(M+1). HPLC shows 93% purity at t=2.48nun. 

Example 249 

(£)-iV^[3-(5,6-Dihydro-benzo[5,6]cyclohepta[l ,2-6]pyridin-l l-ylidenemethyl)-phenyl]- 
methanesulfonamide (LY2076945, JN9-A01943-65) 




0 



4 



WO 2004/052847 



PCT/US2003/016213 



-274- 




FoUowing procedures essentially as described in Example 219, combine 11- 
bromomethylene-6,1 l-dihydro-5//-benzo[5,6]cyclohepta[l,2-6]pyridine (25Qmg» 
0.87mmol) and 3-methanesulfonamide-phenyl boronic acid (244mg, l .lmmol). Purify the 
5 product via flash chromatography, eluting the product with solutions of increasing 
concentrations of ethyl acetate in hexanes (10% to 50%). Combine product flections, 
concentrate and dry to yield 190mg (58%) of product as a white sohd. LC/MS (APCI- 
pos): 377,1 (M+H). hfMR (CDCI3, 400 MHz): 58.49 (dd,lH), 7.42 (d,lH), 7.32 
(s,lH), 7.29 (d,lH), 7.23-7.11 (m,3H), 7.01 (bd,3H), 6.94 (d,lH), 6.86 (s,2H), 3.6-2.9 
10 (bm, 4H), 2.78 (s,3H). 

Example 250 

(£)-3-(5,6-Dihydro-benzo[5,6]cyclohepta[l,2-fe]pyridin-ll-ylidenemethyl)-phenol 




Following procedures essentially as described in Example 219, combine 11- 
bromomethylene-6,1 l-dihydro-5iy-ben2o[5,6]cyclohepta[l,2-6]pyridine (250mg, 
0.87nmiol) and (3-hydroxyphenyl) boronic acid (133mg, 0.96mmol). Purify to provide 
product 166mg (63%) as an ofif-white solid. LC/MS: 300.1 (M+H). 'H NMR (DMSO, 
20 400 MHz): 59.22 (s,lH), 8.40 (d,lH), 7.49 (d,lH), 7.34 (d,lH), 7.24 (d,lH), 7.21 (d,3H), 
7.15 (s,lH), 7.04 (t,lH), 6.92 (d,lH), 6.90 (d,lH), 6.52 (d,lH), 6.40-6.42 (ni,2H). 3.4-2.8 
(m,4H). 
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Example 251 

(Z)'N'[3'(10, 1 1 -Dihy(iro-benzo[4,5]cyclohepta[l ,2-6]pyridm-5-ylidenemethyl)-phenyl]- 
methanesulfonatxdde 



% 



\ 




A 



Following procedures essentially as described in Example 219, combine (Z)«5- 
bromomethylene- 1 0, 1 1 -dihydro-ben2o[4,5]cyclohepta[ 1 ,2-fe]pyridine (1 53mg, 0.53mmol) 
with 3-methanesulfonamide-phenyl boronic acid (150mg, OJmmol). After work-up, 
1 0 purify the crude product by flash chromatography (1 0% ethyl acetate/hexanes to 25% 
ethyl acetate/hexanes to 50% ethyl acetate/hexanes) to provide 180mg (90%) of purified 
product. LC/MS: 377.1 (M+H) 375 (M-H). Purity by LC/MS 95%. 

Example 252 

15 (Z)-3-(10,ll-Dihydro-ben2o[4,5]cyclohepta[l,2-6]pyridin-5-ylidenemethyl)-phenol 




FoUowmg procedures essentially as described in Example 219, combine (2r)-5- 
bromomethylene-10,ll-dihydro-ben2o[4,5]cyclohepta[l,2-fe]pyridine (153 mg, 0.53 
mmbl) 3-hydroxypiienyl boronic acid (85mg, 0.59inmol). After work-up, purify the crude 
2 0 product by flash chromatography (10% ethyl acetate/hexanes to 25% ethyl 

acetate/hexanes to 50% ethyl acetate/hexanes) to provide 68mg (43%) of purified product. 
LC/MS: (300.1 (M+H). Purity by HPLC is 95%. 
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Example 253 

(E)'N-[3'{10A 1 -Dihydro-benzo[4,5]cyclohepta[l ,2-6]pyridm-5-yUdenem^^^ 
methanesulfonamide 




Following procedures essentially as described in Example 219, combine (£)-5- 
bromomethylene-10,1 l-dihydro-benzo[4,5]cyclohepta[l,2-6]pyridine (lOSmg, 0.37mmol) 
3-methanesulfonaniide-phenyl boronic acid (103mg, O.lSmmol), After work-up, purify 
the crude product by flash chromatography (10% ethyl acetate/hexanes to 25% ethyl 
acetate/hexanes to 50% ethyl acetate/hexanes) to provide 105mg (76%) of purified 
product. LC/MS: 377.1 (M+H), 375 (M-H). PuritybyLC/MS is 95%. ^HNMR(CDCl3, 
400 MHz): 58.44 (dd,lH), 7.82 (dd,lH), 7.31 (d,2H), 7.26-7.14 (m,3H), 7.03 (dq,2H), 
6.95 (dd,lH), 6.87 (d,lH), 6.80-6.77 (m,3H), 3.6-2.9 (bm,4H), 2.80 (s,3H). 

Example 254 

(£)-3-(10,ll-Dihydro-benzo[4,5]cyclohepta[l,2-6]pyridin-5-ylidenemethyl)-phenol 




2 0 Following procedures essentially as described in Example 219, combine (£)-5- 

bromomethylene-10,ll-dihydro-benzo[4,5]cyclohepta[l,2-6]pyridine (105mg, 0.37mmol) 
3-hydroxyphenyl boronic acid (58mg, 0.4mmol). After work-up, purify the crude product 



10 



15 
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by flash chromatography (10% ethyl acetate/hexanes to 25% ethyl acetate/hexanes to 50% 
ethyl acetate/hexanes) to provide 45mg (41%) of purified product LC/MS: 300.1 (M+H). 
*HNMR (CDCI3, 400 MHz): 58.25 (d,lH), 7.79 (d,lH), 7.18-7.12 (m,lH), 7.01-6.90 
(m,5H), 6.68 (s,lH), 6.58 (dd,lH), 6.54 (d,lH), 6.37 (s,lH), 3.5-2.6 (m,4H). 

5 

Section 5 (derivatives of Formula I wherein the bridge depicted by-X — Y- represents a 
fused cyclopropyl structure.) 

Example 255 

N-[3-(8,8-Difluoro-4-ylidine methyl-2,3,5,6-dibenzobicyclo[5. 1 .0]octane)-phenyl]- 
10 metfaanesulfonamide 




Following procedures essentially as described in Example 219 and using 8,8-difIuoro-4- 
bromomethylene- 2,3,5,6-diben2obicyclo[5.1.0]octane (163mg, 0.4 mmol) and 3- 
(methylsulfonamido)phenylboronic acid (1 1 6mg, 0.54nmiol) to provide the title 
1 5 compound. Ev^orate and purify on silica gel (methanol/dichloromethane) to obtam 99mg 
(48%) of the title compoimd. Add ethyl acetate to obtain a crystalline material. MS (ES) 
423 (M-1). 

Example 256 

20 N-[3-(8,8-I)ifluoro-4-yhdinemethyl-2,3,5,6-dibenzobicyclo[5.1.0]octane>^^ 
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Following procedures essentially as described in Example 219 and using 8,8-difluoro-4- 
bromomethylene- 2,3,5,6-dibenzobicyclo[5.1.0]octane (166mg., O.Smmol) and (3- 
hydroxypheny)boronic acid (76mg., 0.55mmol). Purify with silica gel (ethyl 
5 acetate/hexanes) chromatography to obtain 103 mg (60%) foam. MS (ES) 346 (M-1). 



10 



Example 257 

N-[3-(4- Ylidine methyl-2,3,5,6-dibenzobicyclo[5.1 .0]octane)-phenyl]- 
methanesulfonamide 




15 



Following procedures essentially as described in Example 219 and using 4- 
bromomethylene- 2,3,5»6-dibenzobicyclo[5.1.0]octane (208 mg, 0.7 mmol) and 3- 
(metfaylsulfonamido)phenylboronic acid (166 mg, 0.77 mmol) to provide the title 
compound. Purify on silica gel using methanol/dichloromethane and ethyl acetate/hexanes 
by radial chromatography. Obtain 83.5mg (31%). MS (ES) 387 (M-1). 



Example 258 

N-[3-(4-Ylidine methyl-2,3,5,6-dibenzobicyclo[5. 1 .0]octane)-phenol 
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OH 

Following procedures essentially as described in Example 219 and using 4- 
bromomethylene- 2,3,5,6-dibenzobicyclo[5.1.0]octane (208mg., 0.7mmol) and (3- 
hydroxypheny)boronic acid (106mg, 0.77 mmol) to provide the title compound. Evaporate 
5 the reaction and add to a Celite cartridge using dichloromethane. Elute with 

dichloromethane. Evaporate the eluent and purify on silica gel ethyl acetate/hexanes 
chromatography to obtain 6Qmg (28%)of the title compound as a foam. GC/MS 
t=^1.49niinMW=310. 

10 Example 259 

^-[3-(8,8-Dichloro-4-ylidene methyl-2,3,5,6-dibenzobicyclo[5. 1 .0]octane>phenyl]- 
methanesulfonamide 

ci. .ci 




Following procedures essentially as described in Example 219 , combine 8,8-Dichloro-4- 
15 bromomethylene-2,3,5,6.dibenzobicyclo[5.1,0]octane (160 mg, 0.44 mmol) and 
3-methanesulfonamide-phenyl boronic acid (103 mg, 0.48 mmol to provide the title 
compound Purify the product using radial chromatography eluting the product with 
solutions of mcreasing concentrations of ethyl acetate in hraanes (5, 10, 15, 20, and 25%). 
Combine product fractions, concentrate and dry to yield 120 mg (60%) of product as a 
20 white solid, mp 199-201^C. LC/MS (ES): 474 (M+NHj^, 456 (M*). 
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Example 260 

N-[3-(8,8-Dichloro-4-ylidene methyl-2,355,6-dibenzobicyclo[5. 1 .0]octane)-phenol 

ci. ci 




OH 

Following procedures essentially as described in Example 219 , combine 8,8-dichloro-4- 
5 bromomethylene-2,3,5,6-dibenzobicyclo[5.1 .0]octane (160mg, 0.44mmol) and 

(3-hydroxyphenyl)-boromc acid (70mg, 0.4 mmol) to provide the title compound. Purify 
the product radial chromatography eluting the product with solutions of increasing 
concentrations of ethyl acetate in hexanes (5, 10, 15, and 20%). Combine product 
fractions, concentrate and dry to yield 59mg (36%) of product as a white solid. LC/MS 
10 (ES"): 397 (M+Nftt"), 379 (M*). NMR (CDCI3, 400 MHz): 57.50 (d, IH), 7.42 (d, 
IH), 7.36 (dd, IH), 7.35-7.26 (m, 3H), 7.12-7.02 (m, 3H), 6.72-6.62 (m, 3H), 6.55 (dd, 
IH), 4,89 (s, IH), 3,46 (d, IH), 3.35 (d, IH). 

Section 6 (derivatives of Fonnula I wherein the bridge depicted by -X — Y- contains a 
15 heteroatom or heteroatom containing group at either the X or Y position.) 

Example 261 

N-[3-(6-Oxo-5,6-dihydro-dibenzo[b,e]azepin-l 1 -ylidenemethyl)-phenyl]- 
methanesulfonamide 

O 



20 
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Following procedures essentially as described in Example 158 and using 5H- 
dibenzo[b,e]azepine-6,l 1-dione (97mg, OJlmmol) and methanesulfonyl chloride (26DL, 
0.34nunol), followed by procedures essentially as described in Example 90, 83g of the 
title compound is provided in 68% yield as a white solid, NMR (DMSO) 81 0.54(s, 
5 IH), 9.67 (s, IH), 7.82 (d, IH), 7.63 (t, IH), 7.52 (d, IH), 7.46 (m, IH), 7.25 (m, 2H), 
7.15 (m, IH), 7.02 (s, IH), 6.99 (d, IH), 6.98 (m, 2H), 6.80 (m, 2H). 2.81 (s, 3H). MS 
[EH-] 391 (M+H). 

Example 262 

1 0 N-[3-(l lH-10-Thia-dibenzo[a,d]cycIohepten-5-ylidenemethyi)-phenyl]- 
metfaanesulfonamide( 




Dissolve 3'(llH-10-thia-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenylamine (20mg, 
15 0.06 mmol) in 5mL of methylene chloride under a nitrogen atmosphere. Then, following 
procedures essentially as described in Example 90 22.3mg of the title compound is 
provided as a white soUd. *HNMR {CDCI3) 87.49 (m, IH), 7.48 (d, IH), 7.35 (td, IH), 
7.25-7.15 (m, 2H), 7.15-7.10 (m, 2H), 7.10-6.95 (m, 3H), 6.87 (d, IH), 6.79 (s, IH), 6.24 
(m, IH), 6.10 (s, IH), 5.00 (d, IH), 3.55 (d, IH), 2.80 (s, 3H). MS [EI+] 394 (M+H), 392 
20 (M-H). 

Example 263 

N-[3-(10-Oxo-10,ll-dihydro-10X'*-thia-diT)enzo[a,d]cyclohepten-5 
phenyl]-methanesulfonamide 



BNSDOCIO. <WO___2004052847A2J_> 



wo 2004/052847 



-282- 



PCT/US2003/016213 



9 




In 5mL of acetonitrile add Fe(N03)3'9H20 (S.lmg, 0.013mmol) and FeBr3 (1.9mg, 
.006inmol). Add N-[3-(l lH-10-thia-dibenzo[a,d]cyclohepten-5-ylidenemethyl)-phenyl]- 
methanesulfonamide (SQrag, O.lSmmol) and stir for 2h at ambient temperature. Extract 
5 with methylene chloride, dry (MgS04) and concentrate. Purify by recrystallization fiom 
carbon tetrachloride to yield 13.6mg of a yellow solid. NMR (CDCI3) 57.85 (m, IH), 
7.57 (m, IH), 7.55 (m, IH), 7.35 (td, IH), 7.25-7.15 (m, 2H), 7.10 (d, IH), 7.02 (dd, IH), 
7.00-6.95 (m, 3H), 6.22 (s, IH). 4.60 (b, 2H), 3.55 (d, IH), 2.80 (s, 3H). MS [EI+] 410 
(M+H)^408(M-H)'. 

10 

Example 264 

N-[3-( 1 0, 1 0-Dioxo- 1 0, 11 -dihydro- 1 OA.^-thia-dibenzo [a,d]cyclohepten-5-ylidenemethyl)- 
phenyl]-Methanesulfonaniide 




15 Dissolve N-[3-(10-oxo-10,ll-dihydro-10X'*-fliia-dibenzo[a,d]cyclohepten-5- 

ylidenemethyl)-phenyl]-methanesulfonamide (35mg, 0.085mmol) in 5mL of methylene 
chloride at ambient temperature. Add 300mg of silica gel followed by t-butylperoxide 
(0.012nLU 0.085mmol). Stir ovemigiht, filter and evaporate. Recrystallize fix>m 1:1 
ethenpentane to obtam 10.6mg of the product as a yellow solid. 'H NMR (CDCI3) 8 8.91 
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(b, IH), 7.85 (m, IH), 7.57 (m, IH), 7.55 (m, IH), 7.35 (m, IH), 7.25-7.15 (m, 2H), 7.10 
(m, IH), 7.02 (m, IH), 7.00-6.95 (m, IH), 6.30 (d, 2H), 6.15 (d, IH), 5.25 (t, IH), 4.40 (t, 
IH), 2.80 (s, 3H). MS [EI+] 424 (M-H). 

5 Example 265 

1 l-(3-Nitro-benzylidene-6,l l-dihydro-dibenzo[b,e]oxepine 




Following procedures as described in Example 229 combine 1 l-b^omomethylene-6,ll- 
dihydyd^o-dibenzo[b,e]oxepine (500nig) with m-nitrophenyl boronic acid (290mg). Flash 
10 chFomatogrq)hy eluting with 1:1 to]uene±exanes gave 310g of a 3:1 mix of both 
isomers(54.4% yield). *H NMR (400 MHz, CDCI3) 5 7.96-7.94 (d, IH), 7.87 (s, IH), 
7.52-7.47 (m, 2H), 7.37-7.16 (m, 5H), 7.00-6.95 (t, 3H). 6.85-6.83 (d, IH). 

Example 266 

15 3-(6H-Dibeazo[b,e]oxepin-ll-yIidenemethyl)-phenylaniine 




Dissolve ll-(3-Nitro-benzylidene-6,ll-dihydr6-dibenzo[b,e]oxepine (200mg) in ethanol 
(lOmL) add tin chloride dihydrate (680mg) and reflux for 5h. Concentrate the reaction in 
2 0 vacuo, re-dissolve in ethyl acetate and wash with IN sodium hydroxide solution. 
Separate the layers wash with brine and diy over sodium sulfate. Purity using filter 
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chromatography eluting with 10% ethyl acetatertoluene to give 60mg of product (56% 
yield). 

MSra/z:300(M^+l). 

5 Example 267 

N-[3-(6H-Dibenzo[b,e]oxepine-l 1 -ylidenemethyl)-phenyl]-methanesulfonamide 




Following the procedures essentially as described in Example 90, the aniline of Example 
266 (180mg) is reacted with methanesulfonyl chloride (SOL) to provide the title 
10 compound, Elute with 1-3-6% ethyl acetatertoluene (silica gel) over a step gradient to give 
4Qmg title product (17.6% yield) NMR (400 MHz, CDCI3) 6 7.5-7.46 (t, 2H), 7.34- 
7.30 (t, IH), 7.21-7.15 (m, 3H), 7.06-6.9 (m, 5H), 6.83-6.80 (d, IH), 6.76 (s, IH), 6.16 (s, 
lH),2.8(s,3H). 
MS m/z: 376.1 (M"-l). 

15 

Example 268 

N-[3-(6H-Dibenzo[b,e]oxq)in-ll-yKdenemettiyl)-phenyl]-meihanesiilfonamide 




2 0 Following the procedures essentially as described in Example 90, the anilme of Example 
266 (18Qmg) is reacted with methanesulfonyl chloride (SOL) to provide 5mg (2.2% yield) 
of the title compound. NMR (400 MHz, CDCI3) 8 7.48-7.45 (d, IH), 7.41-7.37 (m. 
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IH), 7.34-7.32 (m, 2H), 7.20-7.17 (d, IH), 7.15-6.99 (m, 5H), 6.90-6.88 (d, IH), 6.67- 
6.61 (ra, 2H), 6.26 (s, IH), 5.33 (broad s, 2H), 2.87 (s, 3H). 
MS m/z: 376.1 (M~-l). 

5 Example 269 

E-4-Methoxy-l l-(3-i]itro-beiizylidene)-6,ll-dihydro-dibenzo[b,e]oxepine 




Following procedures essentially as described in Example 230, 1 l-bromoniethylene-4- 
metboxy-6,1 l-dihydro-dibenzo[b,e]oxepine is combined with m-nitrophenyl borbnic acid. 
1 0 The pure E isomer is isolated by reciystallization with hexanes and diethyl ether to give 
31 1 mg of product (33% yield). *H NMR (400 MHz, CDCI3) 8 7.979-7.949 (d. IH), 
7.874 (s, IH), 7.509-7.491 (d, IH), 7.365-7 J24 (t, IH). 7.305-7.237 (m, 2H), 7.204-7.162 
(t, IH), 7.123-7.100 (d, IH), 6.992-6.912 (m, 3H), 6.864-6.840 (d, IH), 5.75 (broad s, 
IH), 5.19 (broad s, IH), 3.84 (s, 3H). 

15 

Example 270 

3-(4-Methoxy-6H-dibenzo[b,e]oxepin- 1 1 -ylideDeinethyl)-phenylaimne 




Prepare (he title compound by SnCfe reduction of 4-methoxy-l l-(3-mtro-benzylidene)- 
20 6,1 l-dihydro-dibenzo[b,e]oxepine (jfrom Example 270) to provide 267mg of product 
(93.7% yield). This material is used without further characterization. 
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Example 271 

N-[3-(4-Methoxy-6H-dibenzo[b,e]oxepin-ll-ylidenemethyl)-phenyl]- 
methanesulfonamide 




Following procedures essentially as described in Example 90, the title compound is 
prepared from 3-(4-Methoxy-6H-diben2o[b,e]oxepin-ll-ylidenemethyl)-phenylamine and 
methanesulfonyl chloride. Flash chromatography eluting with 5 to 10 to 20% ethyl 
acetate :toluene provides 198mg product (60% yield) of the title final product 
10 NMR (400 MHz, CDCI3) 8 7.482-7.463 (d, IH), 7.321-7.237 (m, 2H), 7.193-7.149 (t, 
IH), 7.110.7.086(d, IH), 7.035-6.973 (m, 2H), 6.936-6.881 (m, 3H), 6.840-6.815 (d, IH), 
6.763 (s, IH), 6.127 (s, IH), 3.83 (s, 3H), 2.80 (s, 3H). 
MS m/z: 406.1 (M"-l). 

15 Example 272 

7-Chloro-l l-(3-nitro-benzylidene)-6,ll-dihydro-dibenzo[b,e]oxepine 




Following procedures essentially as described in Example 230, 1 l-bromomethyIene-7- 
2 0 chloro-6,1 l-dihydro-dibenzo[b,e]oxepine is combined with m-^nitrophenyl boronic acid 
to provide the title compound. The pure Z isomer is isolated by crystallization (diethyl 
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ether) to give 1 .4g (31.7% yield) product. NMR (400 MHz, CDCI3) 5 8.038-8.017 (d, 
IH), 7.976 (s, IH), 7.511-7.491 (d, IH), 7.431-7.410 (d, IH), 7.369-7.253 (m, 3H), 7.160- 
7.121 (t, IH), 7.041-7.005 (m, 2H), 6.928-6.919 (d, IH), 6.908-6.898 (d, IH), 5.60 (s, 
2H). 

5 

Example 273 

3-(7-Qiloro-6H-dibenzo[b,e]oxepin- 1 1 -ylidenemethyl)-phenylaxmne 




10 

Prepare the title compound by SnCla reduction of 7-chloro-l l-(3-nitro-benzylidene)-6,l 1 
dihydro-dibenzo[b,e]oxepine (from Example 272) to provide 900mg (98%)of product 
MSm/z: 334.1 (m*+l). 

15 Example 274 

N-[3-(7-Chloro-6H-dibenzo[b,e]oxepin-l 1 -ylidenemethyI)-pheQyl]-methanesulfonamide 




Following procedures essentially as described in Example 90, the title compound is 
2 0 prepared from 3-(7-chloro-6H-dibenzo[b,e]oxepin-l l-ylidenemethyl)-phenylamine and 
methanesulfonyl chloride. Elute on silica gel with 15% eth^ acetate:toluene gave 53Qmg 
product (86%). NMR (400 MHz, CDCI3) 8 7.463-7.443 (d, IH), 7.358-7.337 (d, IH), 
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10 



15 



7.230-7.155 (m, 2H), 7.116-7.077 (t, IH), 7.016-6.840 (m. 7H), 6.264 (s, IH), 5.563 (s, 
2H), 2.88 (s, 3H) MS m/z: 410.1 QATA). 



1 - {2-[4-(2,8-Dimethoxy- 1 0, 1 1 -dihy(fro-diben2o[a, d]cyclohepten-5-ylid^ 
phenoxy]-ethyl}-piperidine 



Mix 5-bromomethylene-2,8-dimethoxy-10,l l-dihydro-5H'-dibenzo[a,tf|cycloheptene 
(270ing, 0.78nimol) and l-[2-(phenoxy-4-boromc acid)-ethyl]-piperidine (580mg, 2.35 
mmol) in 1,4-dioxane (8mL) and aqueous sodium carbonate (2.0 M, 2mL). Sparge 
solution with N2 for 15 min, then add Pd(Ph3P)4 (140mg, 0.12mmol) and heat to 85°C for 
2 h. Cool reaction mixture to room temperature, dilute with dichloromethane (lOOmL), 
and wash organic once with saturated aqueous ammonium chloride. Dry (MgS04) and 
concentrate organics to a brown oil. Chromatography on sihca gel (40g), eluting with 5 : 
1 dichloromethane : methanol affords 1 80mg (50%) of the title compound as a light 
brown oil MS (ES) 470 (M+H); TLC Rf = 0.40 (5 : 1 dichloromethane : methanol). 

Example 275 

5-[4-(2-Piperidin-l-yl-etboxy)-benzylidene]-10,ll-dihydro-5H-dibenzo[a,d]cyclohept^^ 
2,8-diol hydrochloride 



Section 2 



Preparation 30 
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CI 



10 



15 



Mix 1 - {2-[4-(2,8-dimethoxy- 1 0, 1 1 -dihydro-dibeiizo[fl,tf| cyclohepten-5-ylidenemethyl)- 
phenoxy]-ethyl}-piperidine (ISOrag, O.SSminol) and ethereal hydrogen chloride (1.0 M, 1 
mL) in dichloromethane (5mL). Concentrate under reduced pressure. Dilute residue with 
dichloromethane (5mL) and cool to 0°C. Add boron tribromide (lOOuL, 1.14nmiol) and 
allow to warm to ambient temperature. Dilute with dichloromethane (SOmL) and saturated 
aqueous sodium bicarbonate (lOmL). Separate organics, dry over (MgS04), and 
concentrate to a brown oil. Chromatography on silica gel (40g), eluting with 5 : 1 
dichloromethane : methanol yields the product as a light brown oil. React with ethereal 
hydrogen chloride (1.0 M, ImL) in dichloromethane (5mL), Concentrate under reduced 
pressure. Isolate the hydrochloride salt which weighs 70mg (50%) MS (ES) 442 (M+H); 
TLC Rf = 0.35 (5 : 1 dichloromethane : methanol); ^H-NMR (DMSO) 6 1.29 - 1.40 (br 
m, 2H), 1 .83 - 1.60 (br m, 4H), 2.59 - 3.26 (br m, 8H). 3.36 - 3.48 (br m, 2H), 4.30 (br s, 
2H); 6.42 (dd, J=8.3, 5.9Hz, IH), 6.47 (d, J=2.3Hz, IH), 6.57 (dd, J=8.4, 2.7Hz, 1 H), 
6.59 (s, IH), 6.63 (d, J=8.3H2, IH), 6.70 (d, J=2.3Hz, IH), 6.77 (d, J-9.0Hz, 2H), 6.94 
(d, J=8.9Hz, 2H), 7.22 (d, J=8.4H2, IH), 9.27 (s, IH), 9.34 (s, IH), 10.08 (br s, IH). 

Example 276 

5-[4-(2-Piperidin-l-yl-ethoxy)-ben2yl]-10,ll-dihydro-5H-dibenzo[a,<qcyclohq}t^ 
diol hydrochloride 
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CI 

Mix 5-[4-(2-piperidin-l-yl-ethoxy)-benzylidene]-10,l l-dihydro-5H- 
clibenzo[fl,£i]cycloheptene-2,8-diol (25mg, 0.06nmiol) and 10% palladium on carbon 
(lOmg) in ethanol (SmL). Place under ambient hydrogen atmosphere. Stir overnight. 
Filter through Celite and concentrate under reduced pressure. Chromatography on silica 
gel (40g), eluting with S : 1 dichloromethane : methanol yields the product as a light 
brown oil. React with ethereal hydrogen chloride (1.0 M, 1 mL) in dichloromethane (5 
mL). Concentrate under reduced pressure. Isolate the hydrochloride salt which weigihs 
25mg (95%) MS (ES) 444 (M+H); TLC Rf = 0.35 (5 : 1 dichloromethane : methanol). 

Section 7 (derivatives of Formula I wherein R8 is not hydrogen and the bridge depicted by 
-X — Y- contains either a heteroatom or heteroatom containing group at either the X or Y 
position or both X and Y are CH2.) 



Pre paration 31 

l-[2-(5-Methylene-10,ll-dihydro-5H-diben2o[a,d]cyclohepten-2-yloxy)-e^ 
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Dissolve 5-methylene-10,ll-dihydro--5H-dibei]izo[a,t/]cyclohepten-2-ol (200nig, 
0.90mmol) in dimethylformamide (SmL). Add sodium hydride (90mg, 2.25inmol) 
followed by 2-chloro-ethyl-l-piperidme hydrochloride (190mg, 1 .03imnol). Stir at room 
temperature overnight. Dilute with dichloromethane (5QmL) and saturated aqueous 
5 anmionium chloride (15mL). Separate organic, dry over magnesium sulfate , filter and 
concentrate under reduced pressure. Chromatograph the residue on silica gel (40g), 
eluting with 5 : 1 dichloromethane : methanol. Isolate the product as a light brown oil 
which weighs 300mg (100%) MS (ES) 334 (M+H); TLC Rf- 0.45 (5 : 1 dichloromethane 
: methanol). 

10 

Preparation 32 

l-[2-(5-Bromomethylene-1041-dihydn)-5H-diben2o[a,flcycIohepten-2-yloxy)-ethyy^ 
piperidine 




15 Dissolve l-[2-(5-mefliylene-10,l l-dihydro-5H-dibenzo[a,d]cyclohepten-2-yloxy)-ethyl]- 
piperidine (360mg, l.OSmmol) in dichloromethane (15mL). Add 
dimethylaminopyridinium tribromide (390mg, LOSmmol). Stir at room temperature for 
30min. Dilute with dichloromethane (50mL) and 10% aqueous sodium thiosulfite 
(15mL). Separate organic, dry over magnesium sulfate , filter and concentrate under 

2 0 reduced pressure. Chromatograph the residue on silica gel (40g), eluting with 5 : 1 

. dichloromethane : methanol. Isolate, the product as a light brown oil which weighs 21.0mg 
(47%) MS (ES) 414 (M+H); TLC Rf = 0,48 (5 : 1 dichloromethane : methanol). 

Example 277 
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4-[2-(2-Piperidin- 1 -yl-ethoxy)- 1 0, 1 l-dihydro-diben2o[fl,ifIcyclohepten-5-ylidenemethyl] 
phenol hydrochloride 

CI 




o 



Mix 1 -[2-(5-bromomethylene- 1 0, 1 1 -dihydro-5H-dibenzo[a,</]cyclohepten-2-yloxy)- 
5 ethylj-piperidine (210ing, O.Slimnol) and 4-hydroxyphenylboronic acid (1 IQmg, 

0.76nunol) in l»4-dioxane (7mL) and aqueous sodium carbonate (2.0 M, 4niL). Sparge 
solution withN2 for 15 min, then add Pd^h3P)4 (60mg, 0,05mmol) and heat to 85®C for 2 
h. Cool reaction mixture to room temperature, dilute vnfh dichloromethane (lOOmL), and 
wash organic once with saturated aqueous ammonium chloride. Diy (MgS04) and 

1 0 concentrate organics to a brown oil. Chromatograph the residue on silica gel (40g), 

eluting with 5 : 1 dichloromethane : methanol. Isolate the product as a light brown oil. . 
React with ethereal hydrogen chloride (1.0 M, 1 mL) in dichloromethane (5 mL). 
Concentrate under reduced pressure. Isolate the hydrochloride salt which weighs 1 lOmg 
(47%) MS (ES) 426 (M+H); TLC Rf = 0.40 (5 : 1 dichloromethane : methanol). NMR 

1 5 data is reported for the free base of the major olefin isomer 'H-NMR (CDCI3) 5 1 .42- 
L48 (br m, 2H), 1.58-1.65 (brm, 4H), 2.49-2,58 (brm, 4H), 2.70-3.50 (br m, 4H), 2.77 
(t, J=6.2Hz, 2H), 4.70 (t, J=6.3H2, 2H); 6.49-6.58 (m, 4H), 6.64 (s, IH), 6.76 (d, J=9.0Hz, 
2H), 6.98-7.04 (m, 2H), 7.18 (dt, J=7.4, 1.8Hz, IH), 7.25 (d, J=7.5Hz, IH), 7.32 (d, 
J=8.7Hz,lH). 

20 

Additional Examples 
The following additional preparations and examples fiirther illustrate the invention 
and represent typical synthesis for the compounds of Formula I, including any novel 
compounds, as described generally above. 

25 
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Additional preparations for, and examples of compounds of Formula I having substitution 
on the "C* ring but not on the "A" or "B" rings. (Section 1 as represented by original 
Examples 1-160) 

5 Example 278 

5-(3-MethylsulfanyI-benzylidene)- 1 0,1 1 -dihydro-5H-dibenzo[a,d]cycloheptene 




Following procedures as described in Example 219, mix 5-bromomethylene-10,l l- 
10 dihydro-5H-dibenzo[a,d]cycloheptene (1 equivalent), 4,4,5,5-tetramethyl-2-(3- 
methylsulfanyl-phenyl)-[l,3,2]dioxaborolane (1,25 equivalents), 2NNa2C03 (2 
equivalents) and fefrcAiytriphenylphosphine palladitrai (0.05 equivalents)in a suitable 
solvent. Purify the product by silica gel chromatography to obtain a 79% yield of the title 
compound. MS(ES) = 329(+) 

15 

Example 279 

5-(3-Methanesulfonyl-benzylidene)-l 0, 11 -dihydio-5H*dibenzo[a,d]cyclohq)tene 




20 



Mix 5-(3-methylsulfanyl-benzylidene)-10,ll-dihydro-5H-diben2o[a,d]cycloheptene (1 
equivalent) and sodium perborate hydrate (2.2 equivalents) in 50:50 
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dichloromethane/glacial acetic acid and stir at room temperature for 18 hours. Then 
warm to 45°C for four hours. Partition between dichloromethane and O.lNNaOH. Dry 
and evaporate the organic layer. Purify the product by silica gel chromatography to obtain 
a 72% yield of the title compound. MS(ES) = 361(+) 
5 Examples 280-288 contained in Table II, herein, provide yet additional examples 

of compounds of Formula I having substitution on the "C" ring, but not on the "A" or *TB" 
rings. These examples, which further illustrate the present invention are prepared 
according to the procedures as described generally in the Schemes and literature 
references described above. 
1 0 Additional preparations for, and examples of compounds of Fonnula I having 

having substitution on both the "C" ring and the "A" and/or *3" rings. (Section 2 as 
represented by original Exan4>Ies 161-215) 

Preparation 33 

15 E- and Z-S-Bromomethylene-2-chloro-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene 




Br 



Cool a mixture of 2.8 equiv of bromomethyltriphenylphosphonium bromide prepared 
2 0 asdescribed in G. Vassilikogiannakis, M. Hatzimarinaki, M. Qrfanapoulos J. Org. Oienu, 
65, 81 80) in THE (0.5 M) to -78 •'C and add 2-8 equiv of LiHMDS-THF dropwise to give 
a bright yellow mixture. Stir for 1 h at -78 X and then 10 min at 0 ''C. Recool the 
mixture to -78 and add 2-chloro-10,l l-dihydro-diben2o[a,d]cyclohepten-5-one. 
Allow the dark mixture to warm to room temperature and stir for 3.5 h before adding 
25 saturated, aqueous saturated ammonium chloride and diluting with pentane. Filter 
through ceUte, concentrate filtrate and concentrate imder reduced pressure. Purify by 
column chromatography (1% to 2% to 3% to 5% EtOAc:hexanes) to give title compound 
(30 %)as a 1 :1 mixture of geometric isomers: GC-MS (GRAD60-280^C) t = 7.23 (90 %). 
MS (EI): 320 (M+). , 
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Example 289 

3-(2-Chloro- 1 0, 1 1 -dihydro-diben2o[a,d]cyclohepten-5-ylideneinethyl)-phenylamine 




5 Following procedures essentially as described in Example 219, and using 5- 
bromomethylene-2-chIoro-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene and 3- 
aminophenylboronic acid, a mixture of the E and Z isomers of the title compound is 
prepared 

10 Preparation 34 

5-Methylene-10,ll-dihydro-5H-dibenzo[a,d]cyclohepten-2-ol 




1 5 Prepared fix>m commercially available 2-bydroxy-l 0, 1 1 -dihydro- 

dibenzo[a,d]cyclohepten-S-one following procedures essentially as described in 
Preparation 23. MS (ES-) 22h 

Preparation 35 

2 0 5-Bromomethylene-10,l l-dihydro-5H-diben2o[a,d]cyclohept»-2-ol 
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Prepared jBrom 5-methylene-10,ll-dihydro-5H-dibenzo[a,d]cycIohepten-2-ol using 
procedures essentially as described in Preparation 24. MS (ES-) 301. 

5 

Examples 290-435 contained in Table II, herein, provide yet additional examples 
of compounds of Formula I having substitution on both the "C" ring and the "A" and/or 
"B" rings. These examples, which further illustrate the present invention are prepared 
according to the procedures as described generally in the Schemes and literature 
1 0 references described above. 

Additional preparations for, and examples of compounds of Formula I wherein 
the "C ring represents a heterocyclic or benzofiised heterocyclic ring. (Section 3 as 
represented by original Examples 216-237) 

15 Preparation 36 

l-(2-moipholin-4-yl-ethyl)-5-(4,4,5,5-tetramethyl-[l,3^]dioxaborolan-2-^^^ 
benzoimidazol-2-one. 

Following procedures as described in Scheme DC. 

Step A: Preparation of (4-bromo-2-nitro-phenylH2-moipholm-4-yl-ethyl)-amine. 

20 

Mix 5-bromo-2-fluoro-nitrobenzene (lOg, 45mmol) and 4-(2-aminoethyl)morpholine 
(1 1 .8mL, 90mmol) in THF (lOQmL). Stir at room temperature for 18h. Remove the THF 
under reduced pressure and partition (he residue between water (200mL) and ethyl acetate 
(200mL). Diy the organic layer (MgS04) and concentrate to give 15.3g (100%) title 
25 compound. HPLC (ISO80-10M) t=1.83min (94%), MS (ES) 331 (M+1). 

Step B: Preparation of 4-bromo-Nl-(2-morpholin-4-yl-ethyl)-benzene-l,2-diamine 
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Dissolve (4-bromo-2-nitro-phenyl)-(2-morpholm-4-yl-ethyl)-amine (15.3g, 46.4mmol) in 
ethyl acetate (IL) and add 5% Pt/C (sulfided) (382mg). Place the slurry under 60psi 
hydrogen gas at room temperature of 8h. Filter and concentrate to give 23g crude product 
as a dark red oil. Purify using a short plug of silica gel and 1 0% 2N NH3 in 
5 MeOH/dichloromethane to give 13.5g of a brown oil. HPLC (1SO60-10M) t=1.46 (94%), 
MS (ES) 301 (M+l). 

Step C: Preparation of 5-bromo-l-(2-morpholin-4-yl-ethyl)-l,3-dihydro-bOTZoimida2ol-2- 
one. 

10 . 

In a 500-mL round-bottomed flask, mix 4-bromo-Nl-(2-morpholin-4-yl-etbyl)-benzene- 
1,2-diamine 13^5g, 44.1mmol),NaHC03 (5.4g, 66.2mmol), water (50mL) and methanol 
(2S0mL). Slowly add phenyl cbloroformate (8.3mL,66.2mmol). Stiir the reaction for Ih at 
room temperature and then add SN NaOH (20mL) and stir overuight at room temperature. 
15 Collect the solid by vacuum filtration and wash with methanol. HPLC (ISO60-10M) 
t=l .42 (97%), MS (ES) 326 (M+l). 

Step D: Preparation of l-(2-morpholin-4-^-ethyl)-5-(4,4,5,5-tetramethyl- 
[ 1 ,3,2]dioxaborolan-2-yl)- 1 ,3-dihydro-benzoimidazol-2-one. 

20 

Under a blanket of nitrogen, cool a THF (150mL) solution of S-bromo-l-(2-morpholin*4- 
yl-ethyl)-l,3-dihydro-benzoimidazol-2-one (7.5g, 20mmol) to 5°C and add 3N 
ethybnagnesium bromide (8mL, 24mmol). After VJa^ cool the reaction to -72^C and 
slowly add 1.7M t-BuLi (170mL, lOQmmol). Allow the reaction to wann to -SS'^C, add 

2 5 trimethyl borate (SOmmol) and allow the reaction to stir at room temperature overnight. 

Add 5N HCl (50mL) and stir for 4h. Adjust the pH to 6-7 and extract the crude boronic 
acid into ethyl acetate. Dry (MgS04) and concentrate to give 10.4g crude product. Sluny 
with toluene (5G0mL) and add pinacol (64inmol). Heat briefly and then stir overnight. 
Add ethyl acetate and aqueous NaHC03. Wash the organic extract with water and 

3 0 evaporate the dried (MgS04) organic layer to give 5.0g (67%) title boronic ester as a 

white solid. LC/MS (ISO70-10M) 374 (M+l). Recrystallize from etfiyl acetate/hexane. 



BNSDCXaO: <WO_2004052847A2_L> 



wo 2004/052847 



-298- 



PCTAJS2003/016213 



NMR (CDCI3) d 1.34 (s,12H), 2,55 (br s,4H), 2.70 (br s, 2H), 3.68 (br s,4H), 4.02 (br 
s^H), 7.03 (s,lH), 7.52 (s, IH), 7.56 (d, IH), 8.78 (br s, 1). 

Preparation 37 

5 5-(4,4,5,5-Tetramethyl-[ 1 ,3,2]dioxaborolan-2-yl)- 1 ,3-dihydro-beii2oinudazol-2-one 

5-Bromo-l,3-dihydro-benzoimidazol-2-one (20.0 g, 93,9 mmol) is dissolved in 
argon purged anhydrous DMF (150 mL). To this solution is added 
bis(pinacolato)diboron (28.6 g, 1 13 mmol), KOAc (27.6 g, 282 mmol), and PdC^dppf), 

10 1:1 complex with CH2CI2 (7.67 g, 9.40 mmol). The reaction is heated to 95 °C overnight 
with mechanical stirring then cooled to room temperature and diluted with brine (500 mL) 
and EtOAc (750 mL). The mixture is filtered to remove a dark brown solid, which is 
washed thoroughly with EtOAc. The layers are separated and the organics washed with 
water (3 x 500 mL), then dried (MgS04), filtered and evaporated under reduced pressure* 

15 Trituration with 1 : 1 CH2Cl2/hexanes affords the product (10.9 g, 44%). 

iZ/0.52 (silica gel, 85:15 CH2Cl2/MeOH); mp 313-315 °C (dec); NMR (300 MHz, 
DMSO-rfe) □1.27 (s, 12 H), 6.92 (d, 7.7 Hz, IH), 7.17 (s, IH), 7.28 (d, J= 7.7 Hz, 
IH), 10.62 (s, IH), 10.74 (s, IH); APCI MS m/z 261 [C13H17BN2O3 + H]"*; HPLC = 
98.3%, /r= 18.3 min; Analysis for C13H17BN2O3: C, 57.07; H, 6.82; N, 10.24. Found: C, 

20 56.69; H, 6.44; N, 10.21. 
HPLC conditions: 

Waters Symmetry C18 column (4.6 mm x 250 mm); 95:5 to 0:100 water/MeCN; 1.0 
mL/min (25 min), □ = 254 run 

25 Example 436 

5-(2,8-difluoro- 1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-ylidenemethyl)- 1 -(2-moipholin- 
4-yl-ethyl)- 1 ,3 -dihydro-benzoimidazol-2-one 
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Following procedures essentially as described in Example 219, mix l-(2-morpholin-4-yl- 
ethyl)-5-(4,4,5,5-tetramethyl-[l,3^]dioxaborolan-2-yl)-l,3-dihydro-benzoimida2ol-^^ 
(520mg, 1.4mmol), 5-bromomethyIene-2,8-difIuoro-10,ll-dihydro-5H- 
diben2o[a,d]cycloheptene (510mg, 1.6mmol)(prepared using a procedure essentially as 
described for the 2,8-dichloro derivative in Example 182), 2N Na2C03 (ImL), dioxane 
(lOmL) and (Ph3P)4Pd (67mg, 0.06mmol). Purify the crude product by column 
chromatography using MeOH/ethyl acetate to give 310mg colorless oil that soUdified 
upon drying, HPLC aSO80-10M) t=2.03 (97%). MS (ES) 488 (M+1), 486 (M-l). H 
NMR 10.69 (s, IH), 7.49 (dd, IH, ^8.4, 6.2 Hz), 7.22 (dd, IH, J=9.7, 2.2 Hz), 7.02 (td, 
IH, >12.0, 4.2 Hz), 6.97-6.83 (m, 4H), 6.81 (s, IH), 6.72 (d, IH, >7.9 Hz), 6.56 (s, IH), 
3.80 (t, 2H, Hz), 3.47 (t, 4H, J=4.2 Hz), 3.31 (s, 2H), 2.90 (s, 2H), 2.48 (m, 2H), 
2.38 (s,4H). 

Example 437 

5-(2,8-difluoro-10,U-dihydro-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-l,3-dihydio^ ' 
benzoimidazol-2-one 



Following procedures essentially as described in Example 219, mix S-(4,4,S,5- 
tetramethyl-[l,3,2]dioxaborolan-2-yl)-l,3-dihydro-benzoimidazol-2-one(535mg, 
2.06mmol) (prepared from S-bromo-l,3-dihydro-benzoiniidazol-2-one (Preparation 27) 
according to the procedure reported by M Murata, T Takashi, S Watanabe and Y Yusum, 
J. Org. Chem.; 65 (1) 164-168 (2000)), 5-bromomethylene-2,8-difluoro-10,ll-dihydro- 
5H-dibenzo[a,d]cycloheptene (550mg, 1.71mmol), 2NNa2C03 (2mL), dioxane (14mL) 
and (Ph3P)4Pd (200mg, 0.17mmol). Purify the crude product by column chromatography 
using dichloromethane/ethyl acetate to give 285mg white solid, mp 257**C, HPLC 
(ISOSO-IOM) t=2.62 (97%), MS (ES) 373 (M-l). H NMR 10.55 (s, IH), 10.45 (s, IH), 
7.48 (dd, IH, ^8.4, 6.2 Hz), 7.21 (dd, IH, /=9.7, 2.2 Hz), 7.01 (td, IH, 7=12.2, 4.2 Hz), 
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6.94 (dd, IH, 7=10.1, 2.2 Hz), 6.90 (d. 2H, 7=6.2 Hz), 6.85 (dd, IH, >8.6, 2.4 Hz), 6.78 
(s, IH), 6.72 (d, IH, 7=8.4 Hz), 6.67 (d. IH. 7=7.9 Hz). 6.5 1 (s. IH). 3.30 (s, 2H), 2.89 (s. 
2H). 6.90 (d,lH, 7=6.2 Hz). 

Example 438 

5-(2,8-difluoro-10,ll-dihydro-dibenzo[M]cyclohepten-5-ylidenemethyl>l-(3-moipholm- 
4-yl-propyl)-l,3-dihydro-ben2oimidazol-2-one 



Following procedures essentially as described in Example 219, mix l-(2-moipholin-4-yl- 
propyl)-5-(4.4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-l,3.dihydro-benzoimidazol-2- 
one (458mg, 1.18mmol), 5-bromomethylene-2,8-difluoro-10,ll-dihydro-5H- 
dibenzo[a,d]cycloheptene (400mg, 1.25mmol), 2NNa2C03 (1.3mL), dioxane (8mL) and 
(Ph3P)4Pd (45mg, 0.04mmol). Purify the crude product by column chromatogr£9)hy using 
2% 2N NHj in MeOH/dichloromethane to give 170mg title compound as a white foam. 
HPLC aSO80-10M) t=1.86 (98%), MS (ES) 502 (M+1), 500 (M-1). H NMR 8.38 (s. 
IH), 7.42 (dd, IH, J^8.4, 5.7 Hz), 7.01 (dd, IH, 7=9.2, 2.6 Hz), 6.95 (dd, IH. 7=8.4, 5.7 
Hz), 6.91 (dd, IH, 7=8.4, 2.6 Hz), 6.85 (d, IH, .^8.4 Hz), 6.80 (dd. IH, 2.2 Hz). 
6.71 (dd, IH, 7=8.6. 2.4 Hz), 6.64 (s, IH), 3.89 (t. 2H, >6.8 Hz). 3.68 (s, 4H3, 3.59-2.71 
(m, 4H), 1.60 (s, 2H), 1.94 (s. 2H). 2.40 (s. 4H), 6.76 (m, 2H). 

Examples 439-474 contained in Table n, herein, provide yet additional examples 
of compounds of Formula I wherein ttie "C ring represents a heterocyclic or baizofused 
heterocyclic ring. These exanq)les, which further illustrate the present invention are 
prepared according to the procedures as described generaUy in ttie Schemes and literature 
references described above. 
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Additional prqjarations for, and examples of compounds of Formula I wherein 
the "A" and / or "B" ring represents a heterocyclic ring. (Section 4 as represented by 
original Examples 238-254) 

5 Preparation 38 

4-Methylene-9, 1 0-dihydro-4H- 1 -thia-benzo|/|azulene 




Following procedures as described in Scheme X: 

10 Add 3 equiv of a O.S M solution of Tebbe reagent in toluene to a solution (-40 ^C) 9,10- 
dihydro-l-tfaia-benzo[/)azulene-4-one (prepared as described in P. Bollinger, P. Cooper.; 
H. U, Gubler, A. Leutwiler, T. Payne Helv. Chim . Acta (1990), 73, 1197) and 3 equiv of 
pyridine in THF (0.1 M) under Ar. Stir the resulting daik red mixture for 2 h fh&i allow 
to warm to 0 °C over ca. 30 min period before diluting with diethyl ether. Carefully add 5 

15 N sodium hydroxide until bubbling ceases, add solid Na2S04, and then stu: for 1 h. Filter 
the mixture through Celite®, and concentrate the filtrate by rotary ev^oration. Purify the 
crude residue by column chromatography (hexanes) to give the title compound as white 
crystals (56 %): HPLC (ISO80-20M) t = L903 (98 %). MS (APCI): 213 (M+1). 
NMR (CDCI3) 8 3.07-3.12 (m, 2 H), 3.14-3.17 (m, 2 H), 5.32 (s, 1 H), 5.63 (s, 1 H), 7.05 

20 (app d, J = 5.4 Hz, 1 H), 7,08 (d, J = 5.4 Hz, 1 H), 7.19-7.26 (m, 3 H), 7.35 (dd, J = 7.6 
Hz, 1.6 Hz, IH). 



Example 475 and Example 476 




NHSOjMe NHSOjMe 
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Following procedures essentially as described in Preparation 24 followed by procedures 
essentially as described in Example 219, and using 4-methylene-9,10-dihydro-4H-l-thia- 
benzo[/]a2ulene, the title compounds are made. 

Example 477 

3-(9,l 0-Dihydro-l -thia-ben2o[f]azulen-4-ylidenemethyl)-phenylamine 




4-Methylene-9,10-dihydro-4H-l-thia-benzo[/]azulene is converted to the vinyl bromide as 
in Preparation 24 and the vinyl bromide coupled with 3-aminophenylboronic acid using 
10 the procedures essentially as described in Example 219. 

Example 478 

3-(7-Chloro-93 1 0-dihydro- 1 -thia-benzo[f|azulen-4-ylidenemethyl)- phenylamine 




15 7-chloro-9,10-dihydro-benzo[4,5]cyclohepta[l,2-b]thiophen-4-one (prepared as described 
in Bastian et a/, Helv. Chim. Acta; 49 214-234 (1966)) is conv^ed to the title compoimd 
following procediu^s as described in Scheme Vn. 

Example 479 
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3-(2-ChIoro-9, 1 0-dihydro- 1 -thia-benzo[f]azulen-4-ylidenemethyl)- 




phenylamine 

Add 2.2 equiv of «-BuLi-hexanes dropwise to a solution of 3-(9,10-dihydro-l-thia- 
benizo[f|azulen-4-ylidenemethyl)-phenylamine in THF (0.1 M) at 0 under Ar. Stir the 
5 resultant dark solution for 1 h before adding 2.5 equiv of hexachloroethane in THF. Stir 
for 2 h, quench with excess water, and acidify to neutral pH. Extract the aqueous layer 
with diethyl ether (3 X) and then dry (MgS04) and concentrate the combined organic 
layers under reduced pressure. Purify the crude residue by column chromatography (0% 
to 2% to 20% EtOAcrhexanes) to give title compoimd as an oil (22 %) along with 
10 recovered starting material: HPLC (ISO80-20A) t = 1.903 (90 %). MS (APCI): 338 
(M+1). 

Example 480 

3-(2,7-Dichloro-9, 1 0-dihydro- 1 -thia-benzo[f|azulen-4-ylidenemethyl)-phenylamine 




15 

As in Example 553 (above), using 3-(7-chloro-9,10-dihydro-l-thia-benzo[f]azulen-4- 
ylidenemethyl)-phenylamine, n-BuLi in hexanes, THF, and hexachloroethane. Purify the 
cmde residue by column chromatography (5% to 20% to 30% EtOAc:hexanes) to give 
title compound as an oil (21 %) along with recovered starting material: ^H NMR 
2 0 (CDCI3, 400 MHz) 5 2.06-3.02 (m, 4 H), 3.53 (br s, 2 H), 6.32 (s, 1 H), 6.38 (d, J = 7.2 
Hz, 1 H), 6.48 (dd, J = 7.2 Hz, 1.6 Hz, 1 H), 6.79 (s, 1 H), 6.93-6.96 (m, 3 H), 7.02 (dd, J 
= 8.2 Hz, 2.2 Hz, 1 H), 727 (d, J = 8.2 Hz, 1 H). TLC Rf = 0.55 (30 % EtOAcJiexanes). 
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Example 481 

N-[3-(2-Chloro-9, 1 0-dihydro-l -thia-benzo[f|azulen-4-ylidenemethyl)-phenyl]- 
meithanesulfonamide 




5 Following procedures essentially as described in Example 90 and using 3-(2-chloro-9,10- 
dihydro-l-thia-benzo[f|azulen-4-ylidenemethyl)-phenylamine, fbe title compound is 
prepared. 

Example 482 

10 N-[3-(2,7-DicMoro-9,10-dihydro-l-thia-ben2o[f]a2ulen-4-ylidenemethyl)-phenyl]- 
methanesulfonamide 




NHSOgMe 

Following procedures essentially as described in Example 90 and using 3-(2,7-dichloro- 
9J0-dihydro-l-thia-ben2X)[f]azulen-4-)didenemethyl>phe^^ the title compound is 
15 prepared. 



2 0 Add 1,2 equiv of K-BuLi-hexanes dropwise to a solution of 4-methylene-9,10-dihydro- 
4H-3-thia-l-aza-benzo[f]azulene (prepared from 9,10-dihydro-3-thia-l-aza- 



Preparation 39 

2-Methyl-4-methylene-9,10-dihydro-4H-3-thia-l-aza-benzo[f|azulene 
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ben2o[flazuIen-4-one (see Scheme Xin(b) as in Preparation 23) in THF (0.08 M) at -78 
^'C under Ar. Stir the resultant dark green solution for 5 min before adding 1.2 equiv of 
iodomethane in THF. Allow to warm and stir at room temperature for 1 8 h before 
quenching with excess water. Separate layers and extract the aqueous layer with diethyl 
5 ether (3 X) and then dry (MgSO^ and concentrate the combined organic layers under 
reduced pressure. Use in the next step without further puiiiication: lHNMR(CDCl3» 
400 MHz) 5 2.60 (s, 3 H), 3.03-3.13 (m, 4 H), 5.34 (s, 1 H), 5.53 (s, 1 H), 7.20-7.28 (m, 3 
H), 7.33 (m, J = 7.2 Hz, 1 H). TLC Rf = 0.30 (10 % EtOAc:hexanes). 

10 Example 483fa> 

N-[3-(2-Methyl-9,10-dihydro-3-thia-l-aza-benzo[f]azulen-4-ylidenemethyl)-phen^^^ 
methanesulfonamide (E-isomer) ; and 

Example 483(1)^ 

15 N-[3-(2-Methyl-9,10-dihydro-3-thia-l-aza-benzo[f]azulen-4-ylidenemeft^^ 
methanesulfonamide (Z-isomer) 




NHSOjMe NHSOgMe 
E Isomer Z Isomer 



20 Following procedures essentially as described m Preparation 24 followed by procedures 
essentially as described in Example 219, and using 2-methyl-4-methylene-9,10-dihydn>- 
4H-3-thia-l-aza-benzo[f|azulene and 3-methanesulfonylaminophenylboronic acid, the 
title compoimds are made. 

25 Preparation 40 

3-Chloro-2-oxo-5-phenyl-pentanoic acid methyl ester 
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20 




Charge a flask with equimolar methyl dichloroacetate and 3-phenyl-prionaldehyde in 
diethyl ether (3.0 M). Cool the solution to 0 **C and add 1.1 equiv of sodium methoxide 
in methanol (2.8 M) over a 1 h period. Vigorously stir the mixture for 2 h at 0 C and then 
5 allow to warm to room temperature before adding brine. Sq)arate layers and dry 

(MgS04) and concentrate organic layer to give the crude residue in 92 % yield. GC-MS 
(GRAD60.280'C) t = 13.01 (90 %). MS (EI): 240 (M-). 

Preparation 41 

1 0 2-Anuno-5-phenethyl-thiazole-4-carboxylic acid methyl ester 




Reflux equimolar 3-<:hloro-2-oxo-5-phenyl-pentanoic acid methyl ester and thiourea in 
MeOH (1.0 M) for 4 h. Basify with ammonia-MeOH and add brine. Extract with ethyl 
acetate (4 X). Wash combined organic layers with brine, dry (MgS04), and concentrate 
15 under reduced pressure to give (91 %) of title compound. HPLC (GRAD80-100M) t = 
2.193 (95 %). MS (APCI): 263 (M+1). 

Preparation 42 

5-Phenethyl-thiazole-4-carboxylic acid methyl ester 

pMe 




Reflux one equiv of 2-amino-5-phenethyl-thiazole-4-cari3oxylic acid methyl ester and 3 
equiv of isoamyl nitrite in THF (0.13M) for 3 h. Evaporate volatile components to give 
55% yield of title compound. HPLC (GRAD80-100M)t = 2.410 (99 %). MS (APCI): 
248 (M+1). 
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PrepararioD 43 
9, 1 0-Dihydro- 1 -thia-3-aza-ben2o[fla2ulen-4-one 

O 

5 Rapidly stir and heat a thick slimy of 5-phenethyl-thiazole-4-carboxylic acid methyl est^ 
and polyphosphoric acid (PPA) at 140 **C for 24 h and then 150 X for 5 h. Carefully add 
hot mixture to ice-cold aqueous sodium hydroxide. Extract well with EtOAc (4 X). 
Wash combined organic layers with brine, dry (MgS04), and concentrate under reduced 
pressure. Puriiy the crade residue by column chromatography (10% to 50% 
10 EtOAc:hexanes) to give title compound as a brown solid (37 %). HPLC (GRAD80- 
lOOM) t = 2.088 (99 %). MS (APCI): 216 (M+1). 

Preparation 44 
9,1 0-Dihydro-3-thia-l-a2a-ben2o[/]azulen-4-one 

15 

To a room temperature solution of 2-anl]no-9,10-dihydro-3-tfaia-l-aza- 
benzo[/]azulen-4-one (5.31 g, 23.1 mmol) in DMF (50 mL) is added isoamjl nitrite (5.95 
g, 50.8 mmol) and the reaction stirred for 30 min. The reaction mixture is heated to 80 
for 2 h, and then cooled to room temperature. The solvit is removed under reduced 

20 pressure and ice-cold H2O (100 mL) is added. The aqueous layer is extracted with EtOAc 
(2 X 150 mL) and the combined organic layers are dried (MgS04), filtered and the solvit 
removed imder reduced pressure. The dark red oil is subjected to flash chromatography 
(silica gel, 75:25 Hex/EtOAc) to afford the slightly impure product as an orange-red solid. 
The product is further purified by trituration using Hex/BtOAc (90:10) to afford the title 

25 compound (2.59 g, 52%) as an orange solid: Rf033 (1:1 EtOAc/Hex); mp 83-86 ""C; *H 
NMR (300 MHz, CDCI3) Q8.89 (s, IH), 7.96 (dd, /= L2, 7.7 Hz, IH), 7.50 (dt, J= 1.4, 
7.4 Hz, IH), 7.37 (m, IH), 7.30 (d, J= 7.5 Hz, IH), 3.36 (m, 2H), 3.24 (m, 2H); ESI MS 
' m/z 216 [C12H9NOS + H]^ Anal. Calcd for C12H9NOS: C, d6.95;H, 4:21; N, 6.5L 
Found: C, 66.81; H, 3.99; N, 6,48. 

30 

Preoaration 45 

7-Fluoro-9,10-dihydro-3-thia-l-aza-benzo[/]azulen-4-one; and 
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5-Fluoro-9,10-dihydro-3-thia-l-aza-beii2o[/]azulen-4-one 

To a room temperature solution of a 85:15 mixture of 2-amiiio-7-fluoro-9,10- 
dihydro-3-thia-l-aza-ben2o[/]azulen-4-one and 2-amino-5-fluorp-9,10-dihydro-3-thia-l- 
5 aza-benzo[/]azulen-4-one (6.00 g, 24.2 mmol) in DMF (80 mL) is added /-butyl nitrite 
(5 .48 g, 53.2 mmol). The reaction mixture is then heated to 60 °C for 2 h (gas evolution 
may be observed after 5-10 min of heating), then cooled to room temperature. The 
solvent is removed under reduced pressure and ice-cold H2O (100 mL) and EtOAc (700 
mL) are added. The organic layer is washed with saturated aqueous NaHCOa (100 mL) 

10 and saturated aqueous NaCl (100 mL). The organic layer is dried (MgS04), filtered and 
concentrated under reduced pressure. The resulting red oil is subjected to flash 
chromatography (silica gel, 80:20 to 70:30 Hex/EtOAc) to afiford the products (3.16 g, 
56%) as a partially separable mixture of 5- and 7-fluoro regioisomers. The fractions 
obtained as a mixture (1.19 g) contain some of the minor isomer (-3:7 5-fluoro/7-fIuoro): 

15 *H NMR of 5-fluoro isomer, subtracted firom the mixture (300 MHz, CDCl^) □ 8.88 (s, 
IH), 7.41 (m, IH), 7,12-6.98 (m, 2H), 3.32 (m, 2H), 3.39-3.19 (m, 2H). 
The fractions obtained pure (1.97 g) contain only the major isomer (7-iluoro) which is 
isolated as an orange solid: J?/0.52 (1:1 EtOAc/Hex); mp 122-125 °C; NMR (300 
MHz, CDCI3) □ 8.89 (s, IH), 8.02 (dd, 8.7, 6.0 Hz, IH), 7.06 (m, IH), 7.00 (dd, J= 

20 9.1, 2.5 Hz, IH), 3.37 (m, 2H), 3.22 (m, 2H); APCI MS m/z 232 [CizHgFNOS - H]". 
Anal. Calcd for CiiHgFNOS: C, 61.79; H, 3.46; N, 6.00. Found: C, 61.70; H, 3.43; N, 
6.04. 

Preparation 46 

25 4-Methylene-9,10-dihydro-4H-l-thia-3-aza-benzo[f|azulene 

Following procedures essentially as described in Preparation 23, and using 9,10-dihydro- 
l-thia-3-aza-benzo[f]azuIen-4-one, the title compound is made, 

30 Example 484 faV 

N-[3-(9,10-Dihydro-l-thia-3-aza-benzo[£]azulen-4-ylidenemethyl)-phenyl]- 
methanesulfonamide (E isomer) and 
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Example 484 (h) 
1 0-Dihycfro- 1 -thia-3-aza-benzo[f]azulen-4-yUdenemethyl)-^^ 





,rr. X NHSO,Me 
methanesulfonamide (Z isomer) ^ 



NHSOjMe 



E Isomer Z Isomer 

Following procedures essentially as described in Preparation 24 followed by procedures 
essentially as described in Example 219, and using the product of Preparation 46 and 3- 
methanesulfonylaminophenylboronic acid , the title compounds are made. 



10 Preparation 47 

E-1 l-(4,4,5,5-Tetramethyl-[l,3,2]dioxaborolan-2-ylmethylene)-6,l l-dihydro-5H- 
benzo[d]pyirolo[l,2-a]azepine and 

Z-I l-(4A5,5-Tetramethyl-[l,3,2]dioxaborolan-2-ylmethylene)-6 J iKiihyd^^ 
15 benzo[d]pyrrolo[l^-a]azepme 




E Isomer Z Isomer 



20 Add one equiv of S,6-dihydro-be(nzo[d]pyrroio[l,2-a]azepin-ll-one (prepared as 
described in Y. Girard, J. G. Atkinson, P. C. Belanger, J. J. Fuentes, J, Rokach, C. 
Rooney, D. C. Remy, C. A. Hunt /. Org, Chem. 1983, 48, 3220) in THF to a solution of 
2.5 equiv of pinicol lithio(trimethylsilyl)mefhaneboronate (as described in D. S. Matteson, 
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D. Majumder Organometallics\9%'i, 2, 230), 1 equiv TMEDA, 2.5 equiv of 
tetramethylpiperidine (TMP), and THF at -78 Allow the solution to warm to room 
temperature and stir for 3.5 h before quenching with excess water. Extract well with Et20 
(4 X). Dry (MgS04) and concentrate under reduced pressure. Purify the crude residue by 
5 column chromatography (5% to 10% EtOAc:hexanes) to give pure E-isomer (45 %)and 
Z-isomer(24%). E-isomer: HPLC(GRAD80-100M)t = 4.340 (99%). MS(APC]):322 
(M+1). 

Z-isomer (24 %) HPLC (GRADSO^IOOM) t = 4.423 (99 %). MS (APCI): 322 (M+1). 

10 Example 485fa^ 

N-[3-(5,6-Dihydro-ben2o[d]pyrrolo[l^-a]azepin-l l-ylidenemethyl)-phenyl]*- 
methanesulfonamide (E-isomer) and 

Example 485(b^ 

15 N-[3-(5,6-Dihydro-benzo[d]pyirolo[l^-a]a2epin-l i-ylidenemefhyl)-phenyl]- 
methanesulfonamide (Z-isomer) 




NHS02Me NHS02Me 
E Isomer Z Isomer 



2 0 Following procedures essentially as described in Example 219, and using E- and Z-II - 
(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yhnethylene)-6,l 1 -dihydro-5H- 
benzo[d]pyrrolo[l,2-a]a?epine and N-(3-iodo-phenyl)-methanesulfonamide,.the E and Z 
isomers of the title compound are prepared. 

25 Preparation 48 

2-[2-(3-Fluoro-phenyl)-ethyl]-nicotimc acid 
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Dissolve diisopropylamine (3.8 mL, 27.3 inmol) in dry tetrahydrofuran (75 mL). Chill the 
resulting mixture to -78 and add butyl lithium (1 .6M solution in hexanes, 17.1 mL, 
27.3 mmol). Ws3m the reaction mixture to 0 ®C and add a fine slurry of 2-methyi- 
5 nicotinic acid (1.5 g, 10.9 mmol) in THF (25 mL) portionwise during 10 min. Stir the 
resulting slurry for Ih, then add 3-fluorobenzyl bromide (2.0 mL, 16,4 mmol) and stir 5 
min. Quench the reaction with water (100 mL), Extract the reaction mixture with diethyl 
ether (100 mL). Adjust the pH of the aqueous layer to 3.1 with concentrated aqueous 
hydrochloric acid solution. Treat the resulting slurry with ethyl acetate and stir to dissolve 
10 all solids. Separate the layers and extract the aqueous layer with ethyl acetate. 

Concentrate the combined extracts to dryness. LCMS (APCI-pos): 244.1 (M+H). 

Preparation 49 

8-Fluoro-l 0, 1 1 -dihydro-ben2o[4,5]cyclohepta[l ^-Z?]pyridin-5-one 




o 



Combine cmde 2-[2-(3-fluoro-phenyl)-ethyl]-nicotinic acid (2.06 g, 15.0 mmol) and 
polyphosphoiic acid (100 g) and heat the mixture to 160 °C for 6 h. Allow slow cooling 
of the reaction mixture over 12h, then reheat the mixture to 160 ^C and pour it into ice 
(200 g). Complete the transfer using water and adjust fiie pH of the aqueous mixture to 
^^8.0 with 50% aqueous sodium hydroxide solution. Extract the product with methylene 
chloride. Dry the combined organic extracts with magnesium sulfate, filter and 
concentrate. Purify the crude product via flash chromatography (25% eth>1 
acetate/hexanes to 50% ethyl acetate/hexanes) to provide 1.54 mg (81%) of purified 
product. LCMS (APCI-pos): 228.1 (M+H). ^HNMR (CDCI3, 400 MHz): 88.63 (dd, IH), 
8.39 (dd, IH), 8.01 (dd, IH), 7.31 (dd, IH), 7.02 (dt, IH), 6.95 (dd, IH), 3.46-3.43 (m, 
2H), 3.23-3.21 (m, 2H). 



15 



20 



25 
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(Literature reference: Journal of Heterocyclic Chemistty 1971,73). 



Preparation 50 

8-Fluoro-5-methylene-1041-dihydro-benzo[4,5]cyclohepta[l,2-6]pyridine 




10 



15 



20 



Chill a mixture of 8-fiuoro-10,ll-dihydro-benzo[4,S]cyclohepta[l,2-2^]pyridin-S-one (1.3 
g, 5.7 mmol) and dry tetrahydrofuran (SO mL) to 0 ^C. Treat this mixture vdth methyl 
magnesium bromide(3.0M solution in diethyl ether, 5.7 mL» 17.2 mmol). Remove 
cooling and stir the admixture at room temperature for 15 min. Quench the reaction, 
while cooling with an ice-water bath, by adding saturated aqueous ammonium chloride 
solution (50 mL). Separate the layers and extract the aqueous layer with methylene 
chloride (2x50 mL). Dry the combined organic layers with magnesium sulfate, filter and 
concentrate to provide the intermediate product as a thick crude oil. 

Without further purification, dissolve this residue in a solution of sulfiiric acid in 
acetic acid (3% by volume, 50 mL) and stir the resulting mixture at room temperature for 
12-1 8 h. Concentrate the reaction mixture to remove excess solvent and dissolve the 
resulting orange residue in IN aqueous sodium hydroxide solution (25 mL) and ethyl 
acetate (50 mL). Adjust the pH of the resulting mixture to --8 with 5N aqueous sodium 
hydroxide solution. Separate the layers and extract the aqueous layer with ethyl acetate 
(2x50 mL). Dry the combined organic layers with magnesium sulfate, filter and 
concentrate to L3g (91%) of the title product as an orange-brown oil. LCMS: 226.1 
(M+H). 



(J?+^-5-Bromomethylene-8-fluoTO-10,ll-dihydro-beii2o[4,5]cyclohepta[l,2-fr]pyridine 



Preparation 51 
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Make the title compounds according to Preparation 24, beginning with 8-fluoro-5- 
methylene-10,ll-dihydro-benzo[4,5]cyclohepta[l^-6]pyridine(l.l g, 5.1 mmol). After 
workup and purification and separation by flash chromatography (25% ethyl 
acetate/hexanes to 50% ethyl acetate/hexanes) isolate 700 mg (44%) of {E)'5- 
5 bromomethylene-10,1 l-dihydro-8-fluoro-benzo[4,5]cyclohepta[l,2-b]pyridine and 550 
mg (34%) of (Z)-5-broniomethylene-10,l l-dihydro-8-fluoro-benzo[4,5]cyclohepta[l^- 
b]pyridine. For (Z)-5-bron3omethylene-10,l l«dihydro-8'fluoro-benzo[4,5]cyclohepta[l,2- 
6]pyridine,LCMS(APCI-pos):304,305,306,307. ^HNMR (CDCI3, 400 MHz): 58.45 
(dd, IH), 7.69 (dd, IH), 7.18 (dd, IH). 7.13 (dd, IH), 6.87-6.83 (m, 2H), 6.61 (s, IH), 3,6- 
10 2.4 (m, 4H). For (£)-5-bromomefliylene-10,ll-dihydro-ben2X)[4,5]cyclohepta[l> 

6]pyridine, LCMS (APQ-pos): 304, 305, 306, 307. *HNMR (CDCI3, 400 MHz): 58.45 
(dd, IH), 7.56 (dd, IH), 725 (dd, IH), 7.09 (dd, IH), 6.99 (dd, IH), 6.92 (dt, IH), 6.69 (s, 
IH), 3.6-2.8 (m,4H). 

15 Example 486 

(£)-A'-[3-(8-fluoro-10,ll-dihydro-benzo[4,5]cyclohepta[l,2-fc]py^^ 
phenyl]-metfaanesulfonainide 




Following procedures essentially as desctribed in Example 219, beginning with (^5- 
2 0 bix>momethylene-8-fluoro-10,l l-dihydro-benzo[4,5]cyclohepta[l,2-2»]pyridine (200 mg, 
0.66 mmol). After work-up, purify die crude product by flash chromatography (50% ethyl 
acetate/hexanes to 75% ethyl acetate/hexanes) to provide 197 mg (76%) of purified 
product. LCMS (APCI-pos): 395.1 (M+H). LGMS (APCI-neg): 393.0 (M-H): Purity by 
LCMS (UV Area percent) 99%. ^HNMR (d6-DMSO, 400 MHz): 59.62 (s, IH), 8.41 
25 (dd, IH), 7.90 (dd, IH), 7.28-724 (m, 2H), 7.14 (t, IH), 6.96-6.87 (m, 5H), 6.75 (d, IH), 
3.6-2.9 (m,4H), 2.79 (s, 3H). 
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Example 487 

(£)-5-(8-Fluoro4 0 J 1 -dihy(iro-benzo[4,5]cyclohepta[ 1 ^-b]pyridm^^ 
dihydro-ben2oiinidazol-2-one 




Following procedures essentially as desctribed in Example 219, beginning with (£)-S- 
bromomethylene-8-fluoro-10,l l-d5hydro-benzo[4,5]cyclohqpta[l,2-fe]^ (100 mg, 
0.33 nunol) and 5-(4,4,5,5-tetramethyl-[l,3;2]dioxaborolan-2-)d)-l,3.dihydro- 
benzoimidazol-2-one (111 mg, 0.43 mmol). After woik-up, pnrify the crude product by 

1 0 flash chromatography (1 00% efhyl acetate to 1 0% ethanol/ethyl acetate) to provide 70 mg 
(60%) of purified product LCMS (APCI-pos): 358.0 (M+H). LCMS (APQ-neg): 356-0 
(M-H). Purity by LCMS (UV Area percent): 99%. ^HNMR (d6-DMS0, 400 MHz): 
810,56 (s, IH), 10/46 (s, IH), 8.38 (dd, IH), 7.88 (dd, IH), 7.28 (dd, IH), 7.23 (dd, IH), 
6.96-6.90 (m, 2H), 6.89 (s, IH), 6.73 (d, IH), 6.68 (d, IH), 6.52 (s, IH), 3.5-3.3 (m, 2H), 

15 3.1-2.9 (m,2H). 

Preparation 52 

2-(3-Fluoro-5-nitro-phenyl)-4,4,5,5-tetramethyl-[l,3,2]dioxaborolane 




2 0 Make according to literature precedent {Journal of Chganic Chemistry 1995, 60, 7508) 
beginning with l-fluoro-3-iodo-5-nitrobenzene (1 .0 g, 3.7 mmol). Purify the cmde 
product by flash chromatography (1 :3- 4% acetic acid in tetrahydrofuran/hexanes) and 
combine product fractions. Strip to dryness and add 50 mL ethanol and strip to diyness to 
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provide 945 mg (94%) of purified product. Purity by GCMS: 80%, mass 267.0. ^HNMR 
(CDCb, 400 MHz): 58.43 (bs, IH), 7.98 (dt, IH), 7.80 (dd, IH), 1.36 (s, 12H) 

Preparation 53 

5 3-Fluoro-5-(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yl)-phenylamme 




Combine l-fluoro-3-iodo-5-nitrobenzene 2-(3-Fluoro-5-mtro-phen)d)-4,4,5,5-tetramethyl- 
10 [l,3,2]dioxaborolane (940 mg, 3.5 nrniol), 5% palladium on carbon (-60% H20, 200 mg), 
and anhydrous etbanol (25 mL). Purge and fill the reaction vessel with hydrogen three 
times. Stir the reaction mixture under 1 atm of hydrogen. When the reaction is complete 
by LCMS, filter the reaction mixture dirough celite to remove the catalyst and wash the 
filter cake with ethanol. Strip to diyness and purify the crude product by flash 
1 5 chromatogr^hy (25% ethyl acetate/hexanes) and combine product fi-actions. Strip to 
diyness to provide the crude product. LCMS (APCI-pos): mass 238^ (M+1), Purity by 
LCMS (UV area percent): 85%. ^HNMR (CDCI3, 400 MHz): 86.88-6.83 (m, 2H), 6.47- 
6.43 (m, IH), 3.55-3.9 (bs, 2H), 1.32 (s, 12H) 

20 Preparation 54 

N-[3-Huoro-5.(4,4,5,5-tetramethyl-[l,3,2]dioxaborDlan-2-yl)-phenyl]- 
methanesulfonamide 
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Combine 3-f]uoro-5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenylamine (610 mg, 
2.6 mmol), methanesulfonyl chloride (240 nL, 3.09 mmol) in pyridine (25 mL). Stir the 
reaction mixture under nitrogen for 18-24h. Strip to dryness and partition the crude 
product between methylene chloride (100 mL) and brine (100 mL). Separate the layers 
5 and dry the organic layer with magnesium sulfate. Purify the crude product by 
crystallization (methylene chloride/hexanes) to provide 625 mg of purified product. 
LCMS (APa-pos): mass 333. 1 (M+H2O), Purity by LCMS (UV area percent): 99%. 
^HNMR (CDCI3, 400 MHz): 57.31-7.20 (m, 3H), 6.44 (s, IH), 3.03 (s, 3H), 1.34 (s, 
12H). 

10 

Example 488 

(£)-N-[3-Fluon)-5-(8-fluoro-i0,ll-dihydro-benzo[4,5]cyclohepta[i;2-b^^ 
ylidenemethyl)-phenyl]-methanesulfonainide 




15 Following procedures essentially as desctribed in Example 219, begiiming with (£)-5- 
biomomefhyleae-8-fIuoro-10,ll-dihydro-benzo[4^]cyclohepta[l,2-6]pyridine (50 mg, 
0.16 mmol) and N-[3-fluoro-5-(4,4,5,5-tetramethyl-[l,3^]dioxaborolan-2-yl)-phenyl]- 
methanesulfonamide (62 mg, 0.20 mmol). After work-up, purify the crude product by 
flash chromatography (50% ethyl acetate/hexanes to 75% ethyl acetate/hexanes) to 

2 0 provide 44 mg (65%) of purified product LCMS (APQ-pos): 413.0 ^+H). LCMS 
(APa-neg): 411.0 (M-H). Purify by LCMS (UV Area percent) 98%, ^HNMR(d6- 
DMSO, 400 MHz): 89.91 (s, IH), 8.42 (dd, IH), 7.91 (dd, IH), 7.29-7.25 (m, 2H), 6.92 
. (s. 2H), 6.90 (d, IH), 6.77-6.74 (m,.2H), 6.52-6.49(m, IH), 3.4-2.8 (m, 4H), 2.87 (s, 3H). 

25 Examples 489-601 contained in Table H, herein, provide yet additional examples of 

compounds of Formula I wherein the "A" and / or **B" ring represents aheterocycUc ring. 
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These examples, which further illustrate the present invention are prepared according to 
the procedures as described generally in the Schemes and literature references described 
above. 

Examples 602-606 contained in Table II, herein, provide yet additional examples of 
5 compounds of Formula I wherein the bridge depicted by -X — Y- represents a fused 
cyclopropyl structure. (Section 5 as represented by original Examples 255-260). These 
examples, which further illustrate the present invention are pr^ared according to the 
procedures as described generally in the Schemes and literature references described 
above. 

1 0 Additional preparations for, and examples of compounds of Formula I wherein the 

bridge depicted by -X — Y- contains a heteroatom or heteroatom containing group at 
either the X or Y position. (Section 6 as represented by original Examples 261-274) 

Preparation 55 
1 5 3,8-difluoro-6H-diben2o[b,e]oxepin-l 1 -one 




Prepare starting ketones for oxepine derivatives as described by M Kurokawa, F Sato, Y 
Masuda, T Yoshida and Y Ochi, Chem. Pharm. BuU., 39; 10; (1991) 2564-5273. 

20 

Example 607 

5-(3-Fluoro-6H-dibenzo[b,e]oxepin-ll-ylidenemethyl)-l-(2-moipholin-4-yl-ethy^ 
dihydro-benzoimidazol-2-one 
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FoUowing procedures essentially as described in Example 219, mix l-(2-morpholin-4-yl- 
ethyl)-5-(4,455,54etramethyl-[l,3,2]dioxaboroIan-2-yl)-l,3-dihydro-berizoimidazol-2-^ 
(330mg, l.lmmol), ll-bronioniethylene-3-fluoro-6,ll-dihydro-dib6nzo[b,e]oxepine (E- 
isomer, 300mg, 1.03mmol)(prepared following procedures essentially as described in 
5 Preparations 55, 23, and 24), 2N NaiCOa (1 .4mL), dioxane (1 OmL) and (Pb3P)4Pd (44mg, 
0.04nimol). Recrystaliize the crude product from toluene and then further purify by using 
an sex column by eluting with 1/1 MeOH/dichloromethane then 1/1 2N NHa 
MeOH/dichloromethane. Obtain 5 Img of title compound as a white solid, HPLC (ISO80- 
lOM) t=l .82 (99%). MS (ES) 472 (M+1), 470 (M-1). H NMR (DMSO-d6)510.72 (s, 
1 0 IH), 7.57 (m, 2H), 7.35 (t, IH, J=7.5 Hz), 7.23 (t, IH, J=7,5 Hz), 7.00 (d, IH, J=7.4 Hz), 
6.97 (s, IH), 6.93 (d, IH, J=8.4 Hz), 6.79 (td, IH, J=l 1.9, 4.3 Hz), 6.73 (d, IH, J=8.4 Hz), 
6.60 (m, 2H),5.31 (d, 2H, J=225.4 Hz). 3.80 (t, 2H, J-6.4 Hz), 3.46 (t, 4H, J=^.4 Hz), 
2.48 (t, 3H, J=6.2 Hz), 2.38 (s, 4H), 2.48 (t, 2H, J=6.2 Hz). 

15 Example 608 

5-(3-fluoro-6H-dibenzo[b,e]oxepin-l 1 -ylidenemefhyl)-l-(3-morpholin-4-yl-propyl)-l,3- 
dihydro-b^oimidazol-2-one 




Following procedures essentially as described in Example 219, mix l-(2-moipholin-4-yl- 
20 propyl)-5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-l,3-dihydro-b0izo^ 
one (205mg, 0.53mmol)Q>Tepared following procedures essentially asdescribedin 
Preparation 36), ll-bromomethylene-3-fIuoro-6,ll-dihydro-dibenzo[b,e]oxepine (E- 
isomer, 15Qmg, 0.5mmol), 2N NaaCOj (0.5mL), dioxane (5mL) and (Ph3P)4»d (53mg, 
0.046mmol). Purify the crude product by column chromatography using 2N NH3 in 
2 5 MeOH/dichloromethane. Triturate the product obtained (192mg) with hexane to give 
170mg pure title compound, HPLC (ISO80-10M) t=l,72 (100%). MS (ES) 486 (M+1), 



BNSDOCID: <WO__„2004052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-319- 



484 (M-1). H NMR (DMSO-d6)10.68 (s, IH), 7.57 (m, 2H), 7.35 (t, IH, J=7.5 Hz), 7.22 
(t, IH, y=7.7 Hz), 6.96 (m, 3H), 6.78 (td, IH, 7=12.0, 4.2 Hz), 6.71 (d, IH, 7=7.5 Hz), 
6.60 (m, 2H), 5.3 1 (br d, 2H), 3.72 (t, 2H, 7=6.6 Hz), 3.46 (t, 4H, J=A.2 Hz), 2.48 (m, 
4H), 1.71 (m, 2H), 2.20 (m, 6H). 



10 Following procedures essentially as described in Example 219, mix l-cyclopropyl-2-oxo- 
2,3-diliydro-lH-benzoimidazole-5-boromc acid (120mg, O.SSmmol) (prepared essentially 
as described in Preparation 36), 1 l-bromomethylene-3-fluoro-6,l 1-dihydro- 
dibenzo[b,e]oxepine (E and Z mixture, 177mg, 0.58nMnol), 2NNa2C03 (0.7mL), dioxane 
(8mL) and (Ph3P)4Pd (38mg, 0.033mmol). Pmify the carude product by column 

15 chromatogr^hy using THF/hexane to give 65mg title compound as a gray powdor. 



HPLC aSO80-10M) t=3.53 (93%), MS (ES) 399 (M+1), 397 (M-l), H NMR 10.58 (s, 
IH), 7.58 (m, 3H), 7.35 (t, IH, ^7.5 Hz), 7.23 (t, IH, 7=7.5 Hz), 6.96 (m, 3H), 7.58 (m, 
2H), 6.80 (dd, IH, >=7.9, 2.6 Hz), 6.75 (d, IH, 7=7.5 Hz), 6.60 (dd, IH, 7=10.6, 2.2 Hz), 
6.57 (s, IH), 5.84-4.79 (m, 2H), 2.75 (m, IH), 0.93 (m, 2H), 0.77 (m, 2H). 



5 




20 



Example 610 

5-(3-fluoio-6H-dibenzo|>,e]oxq)in-ll-yKdenemethyl)-l-(2-morpholin-4-yl-eft^ 
dihydro-benzoimidazol^2-one 
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N 



Following procedures essentially as described in Example 219, mix l-(2-niorpholin-4-yl- 
ethyl)-5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-l,3-dihydro-benzoimida2ol-2 
(300mg, 1.03mmol), ll-bromomethylene-3-fluoro-6,ll-dihydro-dibenzo[b,e]oxepine (E 
isomer, 33()mg, l.OSmmol), 2NNa2C03 (1.4mL), dioxane (lOmL) and (Ph3P)4Pd (44mg, 
0.038mmol). Purify the crude product by column chromatography using 40% THF/hexane 
to yield 80mg title compound as a pale yellow powder. HPLC (ISO80-10M) t=l .84 



(96%), MS (ES) 472 (M+1), 470 (M-1). H NMR (DMSO-d6)10.72 (s, IH), 7,57 (m, 2H), 
7.35 (t, IH, J=l,5 Hz), 7.23 (t, IH, ^7.5 Hz), 7.00 (d, IH, ^7.5 Hz), 6.97 (s, IH), 6.93 
(d, IH, J=8.4 Hz), 6.79 (td, IH, ^11.9, 4.3 Hz), 6.73 (d, IH, >8.4 Hz), 6.60 (m, 2H), 
5.82-4.79 (m. 2H), 3.80 (t, 2H, ^.4 Hz), 3.46 (t, 4H, /=4,4 Hz), 2.48 (m, 2H), 2.38 (s. 



Example 611 

5-(3-Fluoro-6H-dibenzo[b,e]oxq)in-ll-yUdenemetfayl)-l,3-dihydro-benzoimidazol-2-^^ 



O 

Following procedures essentially as described in Example 219, using 1 1- 
bromomethylene-3-fluorD-6,ll-dihydro-dibenzo[b,e]oxepine (E-isomer, 1.05 eq.) and 5- 
(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-l,3-dihydro-berizoin^ (1 eq.). 

Purify crude product on silica gel, eluting with 60% to 100% ethyl acetate/CHCh to 
afford a light yellow solid. Triturate with acetone to afford the title compound as a white 
soKd. HPLC (ISO60-10) t=4.09min, 100%; MS [ES] 357 (M-H), 359 (M+H); 'H-NMR 



4H). 
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(DMS0-d6) 5 10.56 (s. IH), 10.46 (s. IH), 7.56 (m. 2H), 7.35 (t, IH, >7.5 Hz), 7.23 (t. 
IH, J^7.5 Hz), 6.99 (d, IH, 7=7.5 Hz), 6.94 (s, IH), 6.78 (td, IH, 7=12.0, 4.2 Hz), 6.71 
(d, IH, J=SA Hz), 6.66 (d, IH, ^8.4 Hz), 6.59 (dd, IH, >10.6, 2.6 Hz), 6.57 (s, IH), 
5.83-4.71 (brd,2H). 



5-(3-Fluoro-6H-da)enzo|>,e]oxepin-ll-yUdenemethyl)-l-isopropyl-l,3-dihydro- 
benzoiiiiidazol-2-oDe 



Following procedures essentially as described in Example 219, mix 1 l-bromomethjdene- 
3-fluoro-6,ll-dihydro-dfl>enzD[b.e]oxepine (ISQmg, 0.493nmiol), l-isopropyl-2-oxo-2,3- 
dihydro-lH-benzoimidazoIe-S-boiomc add (103mg, 0.468mmol)(prq)ared accoiding to 
Schrane DC by using isopropylamine in Step A), Ni^COs (2M in water, 620DL, 
1.23mmoI), dioxane (4mL), and Pd(PFh3)4 (29mg, O.Q25mmol). Purify the crude product 
on siUca gel (24g), elating with 25% to 50% THF/hexanes to afford 13Qmg (69%) of the 
title compound as a yellow foam. HPLC (ISO80-10) 1^3.86min, 98%; MS [ES] 399 (M- 
H); ^H-NMR (CDCI3) 5 9.10 (s, IH). 7.44 (m, 2H), 7.32 (t, 1H,>=7.5 Hz), 7.22 (t, IH, 
J5=7.5 Hz), 7.11 (d, 1H,^.5 Hz), 6.93 (d, lH,>8.4Hz). 6.86 (s, IH), 6.75 (d, IH, 
.^=8.4 Hz), 6.69 (s, IH). 6.66 (td, IH. J=n.7, 4.1 Hz). 6.52 (dd. IH, J^IOJ. 2.4 Hz). 
5.92-4.73 (m, 2H). 4.66 (m, IH), 1.51 (d, 6H, J^.O Hz). 



5-(3,8-Difluoro-6H-dibenzo[b,e]oxepin-ll-yUdenemethyl)-l,3-dihydro-benzoimidazplt2- 



5 



Example 612 




Example 613 



one 
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Following procedures essentially as described in Example 219, mix 1 l-bromomefhylene- 
3,8-difluoro.6,ll-dihydro-dibenzo[b,e]oxepine (E-isomer, 326mg, l.Olmmol), 5^4,4,5,5- 
tetramethyl-[13i2]dioxaborolan.2-yl)-13-dihydro-ben2»imidazol-2-one(25(to 
0.961mmol), Na2C03 (2M in water, 1.20mL, 2.4()mmol), dioxane (7mL), and Pd(PPh3)4 
(58mg, O.OSlmmol). Purify the crude product on silica gel (12g) eluting with 50% to 
70% THF/hexanes to afford two lots of yellow solid weighing 1 80mg and 1 5 Img. 
Dissolve the ISOmg lot in boiling MeOH (20mL), concentrate to lOmL and cool to -26®C 
to precipitate 16Smg (46%) of the title compound as a white solid Repeat the 
recrystallization on the ISlmg lot to afford 98mg (27%) of the title compound as a white 
solid. HPLC aSO80"10) t=2.38nun, 97%; MS [ES] 375 (M-H), 377 (M+H); ^H-NMR 
(DMSO-d^) 5 10.57 (s, IH), 10.46 (s, IH), 7.57 (dd, 1H,^8.4, 7.0 Hz), 7.49 (dd, IH, 
J=9.2, 2.6 Hz), 7.08 (td, IH, ,^12.5, 4.3 Hz), 7.01 (d, IH, >5.7 Hz), 6.97 (s, IH), 6.79 
(td, IH, c^l2.0, 4.2 Hz), 6.73 (d, IH, J=8A Hz), 6.67 (d, IH, 7-8.4 Hz), 6.61 (dd, IH, 
•7=10.6, 2.6 Hz), 6.52 (s, IH), 5.78-4.78 (br d, 2H). 

Example 614 

5-(3-Chloro-6H-dibenzo[b,e]oxepin-l 1 -ylidenemethyl)-l,3-dihydro-benzoimidazol-2-one 



Following procedures essentially as described in Example 219, mix 1 1-bromomethylene- 
3-chloro-6,ll-dihydro-dibenzo[b,e]oxepine (E-isomer, 4Qmg, 0.124mmol) (prepared 
essentially as described in Preparation 55), 5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2- 




O 
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yl>.l,3-dihydro-benzoiinidazol-2-one (31mg, 0.1 ISmmoI), Na2C03 (2M in water, 148DL, 
0.295mmol), dioxane (ImL), and Pd(PPh3)4 (7mg, 0.006mniol). Purify the crude product 
on silica gel (12g) eluting with 2% to 5% (2M NH3/MeOH)/CH2Cl2 to afford 31mg (69%) 
of the title compound as a white solid. HPLC (ISOSO^IO) t=2.85min, 99%; MS [ES] 373 
5 (M-H); 'H-NMR (DMSO-dg) 510.57 (s, IH), 10.47 (s, IH), 7.56 (dd, 2H, 7=7.8, 6.1 Hz), 
7.35 (t, IH, J=7.5 Hz), 7.24 (t, IH, ^7.7 Hz), 6.98 (m, 3H), 6.82 (d, IH, J=2.2 Hz), 6.69 
(m, 2H), 6.57 (s, IH), 5.89-4.79 (br d, 2H). 

Example 615 

1 0 5-(3,7-Difluoro-6H-dibenzo[b,e]oxepin-l 1 -ylidenemethyl)-l-(2-moipholin-4-yl-ethyl)- 
l^-dihydro-benzoinudazol-2-one 



Following procedures essentially as described in Example 219, mix 11-bromomethylene- 
3,7-difluoro-6,ll-dihydro-dibenzo[b,e]oxepine (E-isomer, 200mg, 0.619nmiol) (prepared 
15 essentially as described in Preparation 55), l-(2-morpholin-4-yl-ethyl)-5-(4,4,5,5- 
tetramethyl-[l,3,2]dioxaborolan-2-yl)-l,3-dihydro-benzoimidazol-2-one (220mg, 
0.589nunol), NaaCOa (2M in water, 736DL, 1 .47nunol), dioxane (4niL), and Pd(PPh3)4 
(36mg, 0.03 Immol). Purify the crude product on silica gel (64g) eluting with 2% (2M 
NH3/MeOH)/CH2Cl2 to afford 191mg (66%) of the title compound as a white foam. 



20 HPLC (ISO80-10) t=1.95min, 98%; MS [ES] 488 (M-H), 490 (M+H); ^H-NMR (DMSO- 
d6) 8 10.69 (s, IH), 7.58 (dd, IH, J£=8.8, 7.0 Hz), 7.24 (m, 2H), 7.02 (s, IH), 6.96 (d, IH, 
>8.4 Hz), 6.80 (m, 3H), 6.64 (m, 2H), 5.56-5.20 (br d, 2H), 3.81 (t, 2H, >6.4 Hz), 3.46 
(t, 4H, >4.4 Hz), 2.48 (m, 2H), 2.37 (s, 4H). 



5-(3,7-ttfluoro-6H-dibenzo[b,e]oxepin-n-yhdenemethyl)-l,3-dihydn>-benzoin^ 
one 




o 



Example 616 
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N 7 




Following procedures essentially as described in Example 219> mix 11-bromomettiylene- 



3,7-difluoro-6,ll-dihydro-dibenzo[b,e]oxepine (E-isomer, 68mg, 0.21mmol), 5-(4,4,5,5- 
tetramethyl-[l,3,2]dioxaborolan-2-yl)-l^-dihydro-benzoimidazol-2-one(S2mg, 
5 0.20mmol), NaaCOa (2M in water, 251^1, 0.503mmol), dioxane (2mL), and Pd(PPh3)4 
(12mg, O.OlQmmol). Purify on silica gel (12g) eluting with THF to afiford a brown solid. 
Triturate with acetone to afford 56mg (74%) of the title compound as a white solid. 
HPLC (ISO80-10) t=2.42min, 96%; MS [ES] 375 (M-H); 'H-NMR (DMS0-d6) 5 10.58 
(s, IH), 10.46 (s, IH), 7.57 (dd, IH, J=8.8, 7.0 Hz), 7.24 (m, 2H), 7.00 (s, IH), 6.81 (m, 
10 2H), 6.72 (m, 2H), 6.64 (dd, IH, J^IO.6, 2.6 Hz), 6.59 (s, IH), 5.55-5.19 (brd, 2H). 



5-(3,8-Difluoro-6H-diben2o[b,e]oxepin-ll-ylidenemethyl)-l-(2-moiphoIin-4-yl-ethyl> 
1 ,3-dihydro-benzoim]dazol-2-one 



Following procedures essentially as described in Example 219, mix 1 1-bromomefhylene- 
3,8-di£[uoro-641-dihydro-dibenzo[b,e]oxq}ine (E-isomer, 40mg, 0.12mmol), l-(2- 
morpholin-4-yl-ethyl)75-(4,4,5,5-tetramethyl-[l;3,2]dipxaborolan-2-y^^ 
benzoimida2ol-2-one (44mg, 0.12mmol), Na2C03 (2M in water, 155fiL, O.SlOmmol), 
2 0 dioxane (ImL), and Pd(PPh3)4 (7mg, 0.006mmol). Purify on silica gel (12g), eluting with 
2% to 5% (2M NH3/MeOH)/CH2Cl2 to afford 45mg (78%) of the title compound as a 



Example 617 




O 



15 
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white foam. HPLC 08080-10) t=1.86mm, 99%; MS [ES] 488 (M-H), 490 (M+H); ^H- 
NMR (DMSO-dfi) 5 10.70 (s, IH), 7.59 (dd, IH, J=8.5, 7.1 Hz), 7.51 (dd, IH, >8.8, 2.6 
Hz), 7.08 (td, IH, y=12.5, 4.3 Hz), 7.01 (m, 2H), 6.96 (d, IH, 7=7.9 Hz), 6.80 (td, IH, 
y=12.0, 4.2 Hz), 6.73 (d, IH, ^7.9 Hz), 6.62 (dd, IH, 7=10.3, 2.4 Hz), 6.58 (s, IH), 5.72- 
5 4.85 (br d, 2H), 3.81 (t. 2H, 7=6.4 Hz), 3,47 (t, 4H, 7=4.4 Hz), 2.48 (m, 2H), 2.38 (s, 4H). 

Preparation 56 

8-Fluoro-tlH-10-oxa'-l-aza-dibenzo[a,d]cyclohepten-5-one 




Prepare according to literature precedent: Journal of Medicinal Chemistry 1990,55, 
3095. 

Preparation 57 

15 8-Fluoro-5-methylene-5,l l-dihydro-10-oxa-l-aza-dibenzo[a,d]cyclolieptene 




Combine 8-£luoro-l lH-10-oxa-l-aza-dibenzo[a,d]cyclohepten-5-one (567 mg, 2.47 
mmol) and anhydrous tetrahydrofiiran (25 mL). Chill the solution to 0 ^C and add Tebbe 
reagent (0.5M/L solution in toluene, 5.4 niL, 2.72 nunol). Remove cooling and stir the 

2 0 admixture for 1 0 min. Quench the reaction by adding saturated aqueous Rochelle^s salt 
solution (75 mL). Stir the biphasic mixture rapidly for 10 min, then separate the layers 
and extract the aqueous lay^ with ethyl acetate. Dry the combined organic layers with 
magnesium sulfate, filter and strip. Purify the crude product by flash chromatography 
(25% ethyl acetate/hexanes) to provide 416 mg (74%) of purified product. LCMS (APCI- 

25 pos): 228.1 (M+H). LCMS (APCI-neg): 226.9 (M-H). 

Preparation 58 

(E+Z)- 5-BromomethyIene-8-fluoro-5,I l-dihydro-10-oxa-l-aza-dibenzo[a,d]cycloheptene 
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0, 



0 



Br 



Br 



Make the title compounds according to proceduresessentially as described in Preparation 
24, beginning with S-fluoro-S-methylene-S,! l-dihydro-lO-oxa-l-aza- 
dibenzo[a,d]cycloheptene (416 mg, 1.83 mmol). After workup and purification and 
separation by flash chromatography (25% ethyl acetate/hexanes) isolate 383 mg (68%) of 
(£)-5-bromomethylene-8-fluoro-5,ll-dihydro-10-oxa-l-aza-dibenzo[a,d]cycloheptene 
and 125 mg (23%) of (Z)-5-bromometbylene-8-fluoro-5,ll-dihydro-10-oxa-l-a2a- 
diben2o[a,d]cycloheptene. For (£)-5-bromomethylene-8-fluoro-5,l 1-dihydro-lO-oxa-l- 
aza-dibenzo[a,d]cycloheptene, LCMS (APCI-pos): 306, 308. ^HNMR (d6-DMS0, 400 
MHz): 88.55 (d, IH), 7.86 (d, IH), 7,49 (dd, IH), 7.40 (dd, IH), 7.25 (s, IH), 6.84 (dt, 
IH), 6.73 (dd, IH), 5.23 (bs, 2H). For (Z)-5-bromomethylene-8-fluoK>-5,ll-dihydro-10- 
oxa-l-a2a-dibenzo[a,d]cycloheptene, LCMS (APCI-pos): 306, 308. *HNMR (d6-DMSO, 
400 MHz): 58.50 (dd, IH), 7,81 (d, IH), 7.50 (dd, IH), 7.40 (dd, IH), 7.09 (s, IH), 6.99- 
6.93 (m,2H), 5.22 (bs,2H). 

Example 618 

(jE)-5-(8-Fluoro-llH-10K)xa-l-a2a-dibenzo[a,d]cyclohepten-5-yUdenemethyl)-l-^^^ 
morpholin-4-yl-ethyl)-l ,3-dihydro-benzoimidazol-2-one 



o 

Following procedures essentially as described in Example 219, begiiming with (£)-5- 
bromomethylene-8-fluoro-5,ll-dihydro-10-oxa-l-aza-dibenzo[a,d]cycloheptene (192 mg, 
0.63 nmiol)and l-(2-morpholin-4-yl-ethyl)-5-(dihyroxyborolan-2-yl)-l,3-dihydro- 
benzoimida2ol-2-one (219 mg, 0.75 mmol). Partition the reaction mixture between ethyl 
acetate (50 mL) and IN aqueous hydrochloric acid solution (50 mL). Separate the layers 
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and extract the aqueous layer with methylene chloride (2x50 mL). Combine the organic 
layers and extract with IN aqueous hydrochloric acid solution (50 mL). Adjust the pH of 
the combined aqueous layers to 8.0 with 5N aqueous sodium hydroxide solution, and 
extract the product with ethyl acetate (3x 50 mL), Purify the crude product by flash 
5 chromatography (25% ethanol/ethyl acetate) to provide 1 15 mg (39%) of purified product. 
LCMS (APCI-pos): 473,1 (M+H). Purity by LCMS (UV Area percent) 98%. ^HNMR 
(d6-DMS0, 400 MHz): 510.70 (s, IH), 8.51 (d, IH), 7.64 (t, IH), 7.39 (d, IH), 7.27 (dd, 
IH), 7.09 (s, IH), 6.97 (d, IH), 6.85 (dt, IH), 6.73 (d, IH), 6.69 (dd, IH), 6.61 (s, IH), 
5.5-5.3 (bs, 2H), 3,81 (t, 2H), 3.30 (s, 4H), 2.48 (s, 4H), 2.34 (bs, 2H). 

10 

Example 630 




A. Preparation of 2-[2-(3-nitrophenylethynyl)]benzyl alcohol: 




15 

2-ethynylbenzyl alcohol (1.65 g, 12.5 mmol), PdCl2(PPh3)2 (437 mg, 0.623 mmol), Cul 
(237 mg, 1.25 mmol) are successively added to a solution of 3-iodonitrobenzene (3..1. g, 
12.5 mmol) in 62 mL of EtjN at rt. The reaction mixture is stirred at rt for Ih. Water 
(1 00 mL) is added followed by EtOAc (100 mL). The layers are separated and the 
2 0 aqueous layer extracted with additional 100 mL of EtOAc. The combined otganic layer is 
dried and concentrated to give a dark yellow residue. The residue is purified by column 
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chromatography to give 2 as a yellow solid (2.59 g, 10.25 ininol, 82 % yield). NMR 
(300 MHz, CDCI3) 5 8.37 (m, 1 H), 8.21 (m, 1 H), 7.82 (m, 1 H), 7.60 - 7.32 (m, 5 H), 
4.94 (d, J - 5.9 Hz, 2 H), 1 .97 (t, J= 2.3 Hz, 1 H). Yu, H. RG6-R6H-070. 

5 B. Preparation of : 




To a mixture of 2-bromo-5-£luorophenol (3.77 g, 19.8 mmol) and the alkyne fiom Step A, 
above (S.O g, 19.8 mmol) in 125 mL of anhydrous THF is added triphenylphosphine (7.8 
g, 29.6 mmol) at rt. The reaction mixture is cooled to 0 and 

1 0 diisopropylazodicarboxylate (5.99 g, 29.6 mmol) is added dropwise under N2. The 
reaction mixture is wanned up to rt and stirred at rt for 2h. 200 mL of water isadded 
followed by 200 mL of EtOAc. The layers are separated and the aqueous layer further 
extracted with 200 mL of EtOAc. The combined organic layer is dried and concentrated 
to give a brown residue. The residue is purified by column chromatography (5% 

15 EtOAc/hexane) to give the product (6.70 g, 15.7 mmol, 79 % yield) as an ofif-wbite solid. 
'H NMR (300 MHz, CDCI3) 8 8.30 (m, 1 H), 8.20 (m, 1 H), 7.78 (m, 1 H), 7.69 - 7.35 
(m, 6 H), 6.78 (m, 1 H), 6.61 (m, 1 H), 5.18 (s, 2H). Yu, H, RG6-R6H-087. 

C. Preparation of : 



20 
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A mixture of the product of Step B, above (56 mg, 0.131 mmol), Pd (0Ac)2 (3 mg, 0.013 
mmol) and tri-O-tolylphosphine (8.0 mg, 0.026 mmol) in 0.7 mL of acetonitrile is stirred 
under N2 at rt. Formic acid (96 %, 18.2 mmol, 0.394 mmol) is added dropwise followed 
by piperidine (45 mg, 0.526 mmol). The reaction mixture is heated at 70 overnight. 
5 TLC shows starting material still remains. Additional Pd (OAc)2 (3 mg, 0.013 mmol), tri- 
O-tolylphosphine (8.0 mg, 0.026 mmol), formic acid (96 %, 1 8.2 mmol, 0.394 mmol) and 
piperidine (45 mg, 0.526 mmol) are added in this sequence. The reaction mixture is 
heated at 70 **C for additional 4 h with until no starting observed by TLC. The reaction 
mixture is concentrated to a black residue and purified through 5 g of silica gel to give the 
1 0 aniline product (17 mg, 0.054 mmol, 41% yield) as a beige solid. NMR (300 MHz, 
CDCI3) 5 7.42 (m, 2 H), 7.31 (dt, /= 9.6 Hz, / = L3 Hz, 1 H), 7.21 (dt, J = 9.6 Hz, /= 
1.3 Hz, 1 H), 7.1 1 (m, 1 H), 6.93 (t, J= 9.6 Hz, 1 H), 6.78 (s, 1 H), 6.65 (m, 1 H), 6.53 - 
6.29 (m, 4 H), 3.46 (bs, 2 H). Yu, H. RG6-R6H-074. 

15 D. Preparation of Final Title Compound: 

To a mixture of the aniline of Step C (1 .0 mg, 0.0132 mmol) in 0. 1 mL of methylene 
chloride is added pyridine ( 0.3 mg, 0.0038 mmol) followed by methanesulfonylchloride 
(0,4 mg, 0.0035 mmol) at rt imder N2. The reaction mixture is stirred at rt for 2h. The 
reaction mixture is concentrated to dry and the residue is purified by column 

2 0 chromatogrphy to give Title Compound as a solid. ^H NMR (300 MHz, CDCI3) 8 7.44 
(m, 2 H), 7.32 (t, J= 7.5 Hz, 1 H), 7.17 (m, 2 H), 7.00 (m, 2 H), 6.87 (m, 2 H), 6.78 (m, 1 
H), 6.67 (dt, y = 1 1.7 Hz, J= 4.1 Hz, 1 H), 6.53 (dd, J- 10.6 Hz, J= 2.5 Hz, 1 H), 6.07 
(s,lH),2.81(s,3H). 

2 5 Examples 619-75 1 contained in Table II, herein, provide yet additional examples of 

compounds of Formula I wherein the bridge depicted by -X — Y- contains a heteroatom 
or heteroatom containing group at either the X or Y position.. These examples, which 
further illustrate the present invention, are prepared according to the procedures as 
described generally in the Schemes and literature references described above. 

3 0 Additional preparations for, and examples of compounds of Formula I wherein 

R8 is other than hydrogen and the bridge depicted by-X — Y- contains either a 
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10 



15 



heteroatom or heteroatom containing group at either the X or Y position or both X and Y 
are CH2. (Section 7) 

Example 752 

N- {3-[l-(8-Methoxy-6,l l-dihydro-diben2o[b,e]oxepin-l l-yl)-ethyll-phenyl}- 
methanesulfonamide 



Mix N-{3-[l-(8-methoxy-6H-dibenzo[b,e]oxepin-l l-ylidene)-ethyl]-phenyl}- 
methanesulfonamide (prepared essentially a sdescribed in Example 271) (LO eq) with 
10% Pd/C (65.2 weight %) in EtOH and heat at 60^*0 overnight xmder 500 psi hydrogen. 
Remove the solvent and purify by chromatography QSCO Combi Flash, 3/1 hexane/ethyl 
acetate) to give 29% of the title compound as a racemic mixture. HPLC (Xtena CI 8 
2.1x50Ami 3.5/iM, 5-100% acietonitrile with 0.2% fomic acid.) t« 4.55 (100%). MS (ES) 
424(M+1),422(M-1). 

Preparation 59 

(1 0,1 1 -dihydro-^ibenzo[a^cyclohepten-S-ylidine)-acetic acid ethyl ester 



Prepared as described in Bergmann, E.D., Solomonovici, A., Synthesis, 1970, 183-189. 





O 
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Preparation 60 

Bromo-(10,ll-dihydro-dibenzo[a,iqcyclohepten-5-ylidine)-acetic acid ethyl ester 



Dissolve (10,1 l-dihydro-dibenzo[<3,rf]cyclohepten-5-ylidine)-acetic acid ethyl ester (1 
equivalent) in a suitable dry solvent and chill to 0** C under a dry atmosphere. Add 
bromine (1 .05 equivalents) dropwise and stir at 0® C for 20 minutes. Remove the ice bath 
and stir at room temperature for three hours. Return to the ice bath and add potassium 
/&r/-butoxide (1.1 .equivalents)and stir for one hour. Quench the mixture with aqueous 
NaiSOa and partition between dichloromethane and water and dry the organic layer over 
anhydrous sodium sulfate. Purify the residue obtained after evq)oration by silica gel 
chromatography to yield 71% of the title compound. 

Example 753 

(1 0,1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-(3-methanesulfonyIamino-ph€^^ 
acetic acid ettiy lester 



Following procedures essentially as described in Example 219, mix bromo-(10,l 1- 
dihydro-dibenzo[a,£/]cyclohepten-5-ylidine)-acetic acid ethyl ester (1 equivalent), N-[3 
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(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yl)-phenyl]-niethanesulfonami(le (1 .25 
equivalents), 2NNa2C03 (2 equivalents) and tetrakistnphonylphosphmc palladium (0.05 
equivalents)in a suitable solvent. Purify the product by silica gel chromatography to 
obtain a 78% yield of the title compound. MS(ES) = 446(+) 

Example 754 

(1 0, 1 l-Dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-(3-methanesuIfonylammo-phenyl)- 
acetic acid 



Treat (10,1 l-dihydro-dibenzo[a,d]cyclohq)ten-5-ylidene)-(3-methanesulfonylamino- 
phenyl)*acetic acid ethyl ester with a 50:50 mixture of IN NaOH and efhanol and heat 
under reflux conditions for 14 hours. Acidify with IN HCl and collect the solid by 
filtration and dry. Purify by reverse phase HPLC to obtain a 20% yield of the title 
compound. MS(ES)= 437(+NH3) 

Example 755 

N- {3-[ 1 -( 1 0,1 1 -Dihydro-dibenzo[a,d]cyclohepten-5-yhdene)-2-hydroxy-ethyl]-phenyl} - 
methanesulfonamide 
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Treat (1 0, 1 1 -dihydro-dibenzo[a,d]cyclohepten-5-yUdene)-(3-methanesulfonylamino- 
phenyl)-acetic acid ethyl ester (1 equivalent) with lithium aluminum hydride (2 
equivalents) in a suitable dry solvent and stir at room temperature for four hours. Quench 
5 by the dropwise addition of water and partition between dichloromethane and water. Dry 
the organic layer over anhydrous sodium sulfate and evaporate. Purify the crude residue 
by silica gel chromatography to obtain a 33% yield on the title compound. 
MS(ES)=404(+) 

10 Preparation 61 

(2-ChIoro-10,l l-dihydro-dibenzo[a,d]cyclohepten-5-yIidene)-acetic acid methyl ester 




o 



15 Title compound is prepared from 2-chloro-10,l l-dihydro-dibenzo[a,d]cyclohepten-S-one 
as described in Bergmann, E.D., Solomonovici, A., Synthesis, 1970, 183-189. 

Preparation 62 

2-(2-ailoro-1041-dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-ethanol 

20 




Dissolve (2-chloro-10,l l-dihydro-dibenzo[a,d]cyclohepten-5-ylidene)-acetic acid methyl 
ester (1 equivalent) in a suitable diy solvent and cool to O^C under a dry atmosphere. Add 
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IM diisobutylaluminun hydride solution in toluene (3 equivalents) dropwise and stir the 
mixture for one hour. Quench with aqueous citric acid solution and partition between 
water and ethyl acetate. Dxy and evaporate the organic layer to obtain the title compound 
in 87% yield. 

Preparation 63 

2-Chloro-5-(2-methoxy-ethylidene)-10,l l-dihydro-SH-dibenzo[a,d]cycloheptene 



Treat 2-(2-chloro-10,ll-dihydro-dibenzo[a,d]cyclohepten-5-ylidene>ethanol (1 
equivalent) with sodium hydride (2 equivalents) in a suitable dry solvent at (fC and stir 
for IS minutes. Add dimethyl sulfate dropwise (2 equivalents) and stir at O^C for one 
hour. Quench with aqueous citric acid solution and partition between wat^ and ethyl 
acetate. Dry and evaporate the organic layer. Purify the residue by silica gel 
chromatography to give the title compound in 82% yield 

Preparation 64 

5-(l -Bromo-2-methoxy-ethylidene)-2-chIoro- 1 0, 1 1 -dihydro-5H-diben2o[a,d]cycloheptene 



Treat 2-chloro-5-(2-methoxy-ethylidene)-10,ll-dihydro-5H-dibenzo[a,d]cycloheptene 
essentially as described in Preparation 24 to give the title compound in 43% yield. 





Br' 
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Example 756 

N- {3-[ 1 -(2-Chloro- 1 0, 1 1 -dihydro-diben2o[a,d]cyclohepten-5-ylidene)-2-methoxy-ethyl]- 
phenyl} -methanesulfonamide 



Following procedures essentially as described in Example 219, mix 5-(l-bromo-2- 
methoxy-etbylidene)-2-chloro-10,l l-dihydro-5H-dibenzo[a,d]cycloheptene (1 
equivalent), N-[3-(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yl>phenyl]- 
methanesulfonamide (1 .25 equivalents), 2N Na2C03 (2 equivalents) and 
te/rflfa'5triphenylphosphine palladium (0.05 equivalents)in a suitable solvent. Purify the 
product by silica gel chromatogr^hy to obtain a 62% yield of the title compound 
MS(ES)«452(.) 

Preparation 65 
1 l-Fluoromethylene-6»l l-dihydro-dibenzo[b,e]oxepine 



Dissolve ll-Bromomethylene-6,ll-dihydro-dibenzo[b,e]oxepine (1 eq.) in dry THF (0.1 
M). Cool the solution to- 78C in a dry ice/acetone bath. Slowly add s-butyl lithium (1.2 
eq., 1.3 M in cyclohexane) to the above solution. Stir the dark brown solution at ^ 78 C 
for two hours. Add a solution of N-fluorobenzene sulfonimide (1.2 eq.) in dry THF (0.4 
M) over 2 minutes. Remove the cold bath and allow the reaction mixture to warm to 
ambient temperature. Stir flie reaction mixture at room temperature for 1 hour. Quench 
the reaction with water. Wash the resulting mixture with saturated aqueous NaHCOa. 
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Separate the organic phase and dry over sodium sulfate. Filter the mixture and 
concentrate under reduced pressure to afford a crude product. Purify the crude product by 
chromatography on silica gel, eluting with 30% CH2CI2 in hexanes. MS (EI) = 226 (M). 

Preparation 66 

5 1 l-Bromo-fIuoro-methylene-6,1 l-dihydro-diben2o[b,e]oxepine 




Dissolve ll-Fluoromethylene-6,1 l-dihydro-diben2o[b,e]oxepine in methylene chloride 
(0.2 M). Add(4-Dimethylamino)pyridinixuntribromide(1.05eq.)- Stir the mixture at 
ambient temperature for 2 hours. Wash the resulting solution with aqueous sodium 
10 disulfite, dry with sodium sulfate and concentrate the filtrate. Purify the crude product by 
silica gel chromatography using 30% methylene chloride in hexanes, MS(EI) = 304/306 
(M). 

Examples 757-843 contained in Table n, herein, provide yet additional examples 
15 of compounds of Formula I wherein R8 is other than hydrogen and the bridge depicted by 
-X — Y- contains either a heteroatom or heteroatom containing group at either the X or Y 
position or both X and Y are CH2. These examples, which further illustrate the present 
invention are prepared according to the procedures as described generally in the Schemes 
and literature references described above. 
20 As stated. Table n, below provides formulae and physical data for additional 

compounds of Formula I. In the table, the heading ''Example No." refers to the example 
number of the compound, ''Stmcture" refers to the chemical formula of the particular 
compound, ''MS Data" refers to the mass spectroscopy data generated for the particular 
compound, and."HPLC' refers to the high pressure liquid chromatography data generated 
25 for the particular compound. Some of the entries in the Table do not contain either MS 
Data or HPLC values, instead the designation "NMR" appears in the MS Data column. 
For these Examples, nuclear magnetic resonance data are provided below. 
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Example 621 

IH NMR (400 MHz, CDC13) 8.02 (d, IH, 7= 5), 7.97 (s, IH), 7.50 (dd, IH, 7= 
5, 1), 7.42 (d, lH,y= 5.2), 7.35 (t, IH, 7=9.7, 5), 7.28 (m, 2H), 7.14 (t, IH, 7= 
9.7, 5), 7.02 (m, 2H), 6.91 (m, 2H). 5.6 (s, 2H). 

Example 658 

1HNMR(CDC13, 400MHz) 8 8.03 (d, J=8.56Hz, IH), 7.50-6.97 (m, 12H), 6.79 
(bs, IH), 5.70 (d, .J=12.80Hz, IH), 4.84 (d, -J=12.80Hz, IH), 3.48 (bs, 3H), 2.73 
(bs,3H) 



10 



Example 659 

IH NMR(d6-DMS0, 400MHz) 6 9.58 (bs, IH), 8.09 (d, J=2.20Hz, IH), 7.75 (dd, 
J=8.35Hz, 2.20Hz, IH), 7.58 (d, J=6.59Hz, IH), 7.34 (dt J=^.47Hz, 132Hz, IH), 
7.23 (dt. J=7.47Hz, 1.32Hz, IH), 7.05 (s, IH), 7.00-6.94 (m, 3H), 6.87 (d, 
15 J=8.79Hz, IH), 6.78 (d, J=7.91Hz, IH), 5.65 (vbs, IH), 5.13 (vbs, IH), 3.30 (bs, 
3H),2.78(s,3H) 

Example 660 

IH NMR(CDC13, 400MHz) 5 7.76-7.72 (m, 2H), 7.44-7.41 (m, 2H), 7.35-7.34 
20 (m, 2H), 7.26-7.17 (m, 2H), 7.06-7.04 (m, IH), 6.88 (d, J=8.79Hz, IH), 6.28 (bs, 
IH), 5.58 (vbs, 2H), 3.72 (s, 3H), 2.83 (s, 3H) 

Example 670 

IH NMR(CDC13, 400MHz) 6 7.45-7.09 (m, 9H), 6.75-6.72 (m, IH), 6.65-6.61 
25 (m, 2H), 6.38 (bs, IH), 5.43 (vbs, 2H), 3.87(8, 3H), 2.88(8, 3H) 

Example 671 

IH NMR(CDC13, 400MHz) 8 7.48-7.46 (m, IH), 7.34-6.63 (m. 12H), 5.75 (vbs, 
IH), 5.10 (m. IH), 2.83 (s, 3H) 

30 

Example 672 
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IH NMR(CDC13, 300MHz) 8 7.47-7.06 (ra, 8H), 6.86-6.82 (m, 2H), 6.73-6.67 
(m, 2H), 6.54-6.52 (ra, IH). 5.31 (vbs, 2H), 2.89 (s, 3H) 

Example 673 

S IH 1SIMR(CDC13, 300MHz) 8 7.45 (d, J=7.58Hz, IH), 7.32 (dt, J=7.42, 1.32, IH). 
7.22-7.14 (m, 3H), 7.04-6.98 (m, 2H), 6.92-6.86, (m, 3H), 6.80-6.73 (m, 2H). 6.47 
(bs, IH), 5.25 (vbs, 2H), 2.81 (s, 3H) 

Example 675 

10 IH NMR(CDC13, 300MHz) 5 7.47-6.81 (m, IH), 5.63 (vbs, IH), 5.05 (vbs, IH), 

2.82 (s, 3H), 2.18 (s, 1.5H) 2.14 (s, 1.5H) 

Example 676 

1HNMR(CDC13, 400MHz) 8 7.41-7.15 (m, lOH), 6.76 (s, IH), 6.61 (s, IH), 6.48 
15 (bs, IH), 5.30 (vbs, 2H), 2.90 (s, 3H), 2.06 (s, 3H) 

Example 677 

IH NMR(CDC13, 400MHz) 8 7.63-6.84 (m, 13H), 5.60 (vbs, IH), 4.95 (vbs, IH), 
2.81 (s,3H), 2.32 (s,3H). 

20 

Example 679 

IH NMR(CDC13, 400MHz) 8 7,64 (s, IH), 7.44 (d, J=7.47H2, IH), 7.39-7.28 (m. 
2H), 7.19-7.12 (m, 2H), 7.01-6.98 (m, 2H), 6.91-6.83 (m, 4H), 6.70 (s, IH), 5.57 
(vbs, IH), 5.00 (vbs, IH), 2.82 (s, 3H), 2.30 (s, 3H). 

25 

Example 681 

1H1SIMR(C35C13, 400MHz) 8 7.45-7.26 (m, 5H), 7.21-7.17 (m, 2H), 7.09 (dd, 
J=7.91Hz, 1.32Hz, IH), 7.05 (dd, J=8.79Hz, 2.63Hz, IH). 6.98 (d, J=2.64Hz, IH), 

6.83 (d, J=8.79Hz, IH), 6.65 (s, IH), 6.41 (bs, IH), 5.33 (vbs, 2H), 2.90 (s, 3H). 

30 

Example 682 
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IH NMR(CDC13, 400MHz) 5 7.46-7.44 (m, 2H), 7.32 (dt, J=7.47Hz, 1 .32H2, 
2H), 7.21-7.10 (m, 3H), 7.03-6.98 (m, 2H), 6.91-6.88 (m, 2H), 6.80 (s, IH), 6.75 
(d, J=8.79Hz, IH), 6.40 (bs, IH), 5.63 (vbs, IH), 4.93 (vbs, IH), 2.82 (s, 3H). 

5 



10 



15 



20 



25 



30 
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Example No. 


Stnictuie 


MS Data 


HPLC 


Section 


278 


^^^^ 


ES329 M 


NA 


1 


279 




ES381(4) 


NA 


1 


280 




E8 321(-)/323(4-) 


(GRAD) t=3.392 (95%) 


1 


281 




ES428(*) 


(ISO80-10) t= 5.59 (100%) 


1 


282 




EA; C23H22 
th; C, 91.45 H,7.41 
fd; C. 91.09 H,7.39 


1 = 2.96(97.4%) 


1 


283 




TOFIVISEI+ = 352 


EA: C23H19F3 
th; C. 78.39 H, 5.43 
fd;C, 78.84 H, 5.11 


1 


284 




TOFMSEI+ = 298 


NA 


1 
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285 


r 


TOF MS EI+0 352 


NA 


1 


266 




ES391(+) 


t=5.05 mln (100%) 


1 


287 




m/zs300(M+1) 


ISO60-10.M, ret times 14.15 
mb.; 100% 


1 


288 


r 


ES347(-)/349(+) 


(ISO90-10)t=3.15(99%} 


1 


289 




IMA 


NA 


2 


290 




APa 
506(+) 


GRAD SO-IOOM 
t« 5.048 (100%) 


2 


291 




APCI 
490 (+) 


GRAD 80-IOOM 
ts 5.638 (100%) 


2 
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292 




APCI 
486(-t-y484(-) 


GRAD80-100M 
1 = 5.638(100%) 


2 


293 


y ■"■V 


APCI 
502 (+)/500 (-) 


GRAD80-100M 
ts 5.464 (100%) 


2 


294 


Ax 


APa 

542(+y540(.) 


GRAD8O-1O0M 
t = 6^1 (100%) 


2 


295 




Apa 

478 (+) 


GRAD80-100M 
t = 5.200 (100%) 


2 


296 




APa 

476 (+) 


GRAD80.100M 
3.876 (100%) 


2 


297 




APa 

550 (+) 


GRAD 80>100M 
11=4.316(50%) 
12=4353 (50%) 
ISOMER MIX 


2 


298 




APa 

374 (+) 


GRAD80-100M 
11=5.210(50%) 
t2=5.340 (50%) 
ISOMER MIX 


2 



8NS00CID: <WO__2004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



.343- 













299 


f 


APCI 
404 (+) 


GRAD 80-lOOM 
ts 5.343 (100%) 


2 


300 


y 


APa 

392 (+) 


GRAD 80-1 DOM 
5.282(95%) 


2 






















301 




ES 388 (•)/ 390(4-) 


(GRAD) t=3,477 (99%) 


2 












302 




ES 388 (-)/ 390(4) 


(GRAD)t^.4BB(g7%) 


2 


303 




ES 3B8(-)/390 


(GRAD) t» 3.435 (97%) 


2 






















304 




ES388(-)/390(+) 


(GRAD) 1=3.424 (100%) 


2 






















305 


OsLsO 


ES388(-)/390(-f} 


(GRAD) ts3.531 (100%) 


2 



BNSOOCID- <W O 2004QS2aA7A2 < > 



wo 2004/052847 



PCT/IJS2003/016213 



-344- 



306 




ES 450(-)/452 (+) 


(GRAD}t=3.712(96%) 


2 


307 




ES388(-)/390(4) 


(GRAD) 1=3.407 (99%) 


2 


308 


r 


ES450{-)/452(+) 


(GRAD) t=3.744 (100%) 


2 


309 




ES 388(-)/390(-^) 


(GRAD)«e3^1(94%) 


2 


310 




ES 388 (-)/ 390(4) 


(GRAD) 1=3.445 (100%) 


2 


311 




ES 3B8(-)/390{+) 


(GRAD) t=8,790 (100%) 


2 


312 




ES388(-)/390(+) 


(GRAD) 1=11.057 (100%) 


2 



BNSfXJCIO: <W O a 0040S2a47A2 I > 



wo 2004/052847 



PCT/US2003/016213 



-345- 



313 




ES388(-)/390(+) 


(GRAD) ts:8.128 (100%) 


2 


314 


_ y — V ^ 

T 


ES388(-)/390(4-) 


(QRAD)t=9.738(100%) 


2 


315 




ES388(-)/390(+) 


(GRAD)t=7.626(S7%) 


2 


316 




ES388(-)/380(+) 


(GRAD)ts6^(99%) 


2 


317 




ES388(-)/390(-f) 


{GRAD)ts4.7gO(99%) 


2 


318 




ES388H/390(+) 


(GRAD) 1=4.932 (100%) 


2 


319 




ES420(-)/422(+) 


(GRAD) 1=3.424(100%) 


2 



BNSDOCID <WO_,a004052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-346- 



320 




ES420(-)/422(+) 


(GRAD)ts:3.424(100%) 


2 


321 




ES452(')/454(+) 


(GRAD) t=2,779 (100%) 


2 


322 




ES420(-)/422M 


(GRAD)t=6.50(100%) 


2 


323 




ES452H/454(+) 


(GRAD)t=13.40 (100%) 


2 


324 




ES452(-)/454(4^) 


(GRAD) ts17.90 (100%) 


2 


325 




ES402(+)/404(-) 


NA 


2 


326 




ES 388(-}/390(-f) 


(GRAD)t=3^1 (97%) 


2 



BNSOOCID- <WO___20040Sa847A2_L> 



wo 2004/052847 



PCTAJS2003/016213 



-347- 



327 




ES 388(-)/390(+) 


(GRAD)t=3.413(97%) 


2 


328 


BMiMB 


ES- = 390.3. ES+:= 392.2 


NA 


2 


329 




ES- = 390.3, ES+ = 392.2 


NA 


2 


330 




ES-sr 494 (Mixture) 


NA 


2 


331 




ES- = 41B 


NA 


2 


332 




ES- = 432 


NA 


2 


333 




£8 470^ 


t=1.40 


2 



BNSDOCIO: <VVO__2004052847A2_L> 



wo 2004/052847 PCTAJS2003/016213 

-348- 



334 




ES347(-) 


(ISO80>10)t::3.41(96%) 


2 


335 




ES347(-) 


(ISO80*10)ts3.74(99%) 


2 


336 




EI 343 


(lSO80-10)t=7.08(47%), 
7.31 (52%) 


2 


337 




ES390(-}/3g2(-l>) 


(ISO80-10)t=^40(93%) 


2 


338 


OH 


ES 390 (-) 


(18080*10) t:s^01 (82%) 


2 


339 




ES 467 (-) 


(lSO80-10)te1.90(82%) 


2 


340 




ES322H 


(ISO80-10)U=3.43(98%) 


2 



BNSOOCIO- <W O 2 0040S2847A2 I > 



wo 2004/052847 PCT/US2003/M16213 

-349- 



341 




ES322(-) 


(ISO80-10)t=3.09(96%) 


2 


342 




ES399(-)/401 (+) 


(1SO80-10) t= 3.12 (98%) 


2 


343 




ES442(-)/444M 


{ISO80-10)t==1.88(98%) 


2 


344 




ES410(-)/412(-f) 


(ISO70-10)t*5 5.73{75%), 
5.98 (25%) 


2 


345 


OS 




ES422(-)/424(-f) 


(GRAD 5-100) t:«5.52 


2 


346 


A 


>=so 


ES422(-)/424{+) 


(GRAD 5-100) t=5.71 


2 


347 




ES406(+) 


NA 


2 



BNSOOCID- <WO__2004052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-350. • 



348 






ES406H 


NA 


2 


349 




ES407(+) 


t«=4.89min 


2 


350 




ES 392 M 


ts 4.46 mtn (100%) 


2 


351 




ES407M 


tB4.80 min (100%) 


2 


352 


o 




ES3g2(+) 


Is 4.24 nin (100%) 


2 


353 




ES405(+) 


t = 5.85 min (100%) 


2 


354 


T 


ES392(-) 


(ISOe0-15M)t^11.22 (100%) 


2 



BNSDOaO: <WO__„2C»4052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-351- 



355 


r 


ES3g2(-) 


(ISO60-15M) f:=10.90 (96%) 


2 


356 




ES 315 (-) 


(ISO80-10M) t;=4.02 (94%) 


2 


357 




ES315(-) 


(ISO80-10M) t=3.86 (95%) 


2 


358 


r 


ES410(-) 


(ISO90-10M) t=2.64 (92%) 


2 


359 




ES 333 (-) 


(ISO90'10M)t=2.90(98%) 


2 


360 


r 


ES 410 (-) 


(ISO80-10M) t^.56 (99%) 


2 


361 




ES 333 (-) 


(ISOgO-IOM) t^.63 (99%) 


2 



BNSDOaO: <WO__2004052e47A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-352- 



362 




ES 31 1 (-) 


(iso90-iohn t=2 fid fd2%) 


2 












363 




ES322 0 


(ISO80-10M) 1^.40(96%) 


2 












364 


OH 


ES322(-) 


(1SO80-10M) t=3.10(99%) 


2 












365 


^^^^^^^ 


ES408(-) 


(ISO80-10M) t=4.15(90%) 


2 












366 




ES408(-)/410(+) 


(ISO80-10M) ts3^1 (100%) 


2 












367 




ES331 (-)/333(+) 


(ISO80-10M) t=4.10 (99%) 


2 


368 




ES327H/329(+) 


(1SO80-10M) ts=3.66(100%) 


2 



BNSOOCIO: <WO__a0O4O52e47A2J_> 



wo 2004/052847 



PCT/US2003/016213 



.353- 





















369 


y 


ES 327(-)/329(-»') 


(tSO80*10M) ts4.16(99%) 


2 


370 




ES 332 (-) / 334 {+) 


(ISOB0-10M) U:4.53(99%) 


2 












371 




ES377(-) 


0SO8O-10M) t=5.93(96%) 


2 












372 




ES377(-) 


0SO80-10M) tp6^8(95%} 


2 






















373 






\IOUOU*1 UiVl j U=0JcD(9070j 


0 


374 




ES424(-) 


(ISO80-10M) t=3.45(92%) 


2 












376 




ES424(-) 


(ISO80-10M) t=3.08(94%) 


2 



BNSOOaO: <WO__2004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-354- 













376 




ES 313H/315(+) 


(ISO80-10M)t=:2.15(99%) 


2 












377 




ES313(-)/315(4) 


(ISO80-10M) t=2.50(98%) 


2 


378 




ES 325 (') 


(ISO80-10M) t=3.00(93%) 


2 












.379 




ES 325 (-) 


(IS080-10M) t=3^(84%) 


2 












360 




ES 347 (-) 


(ISO80-10M) ts3.48 (89%) 


2 


381 




ES424(-) 


(ISO80-10M) t=3.44 (92%) 


2 






















382 


^^^^^^^ 


ES424(-) 


(ISO80*10M) t=:3.16 (93%) 


2 



BNSOOCID <W O 2 0040S2847A2 I > 



wo 2004/052847 



PCTAJS2003/016213 



-355- 



383 




ES394(.) 


(ISO60*15M) ts10.37 (99%) 


2 


384 




ES 334 (+) 


(ISOB0-10M)t»4.14(98%) 


2 


385 


f 


ES 357 (■) 


(ISO80-10M) 1=3.93 (89%) 


2 


386 




ES432H 


(ISO80-10M)t^^1(91%) 


2 


387 




ES 432 (-) 


(ISO80-10M)t=r3.49(94%) 


2 


388 




NA 


(1S080-10M) b=3.20 (95%) 


2 


389 


T 


NA 


()SO80-10M) t=4.08 (93%) 


2 



BNSDOCIO- <WO__2004052847A2J_> 



wo 2004/052847 



PCTAJS2003/016213 



-356- 



390 




ES442(-) 


(ISO80-10M) t=4.39 (99%) 


2 


391 




ES442(-) 


(1SO80-10M) tc4.39 (93%) 


2 


392 




ES452H 


(ISO80>10M) 1^.07(93%) 


2 


393 




ES452(-) 


(ISO80-10M) t=2.43 (99%) 


2 


394 




332 (ES+) 
330 (ES-) 


NA 


2 


395 




408 (ES-) 


NA 


2 


396 




390 (ES*) 
388 (ES+) 


NA 


2 



BNSDOCID: <WO_a004052847A2j_> 



wo 2004/052847 



PCT/US2003/016213 



-357- 



397 


? 


402 {B\+) 


NA 


2 


398 


T 




NA 


2 


399 




470/472 (ES-) 


NA 


2 


400 




426 (ES-) 


NA 


2 


401 


T 


389 (ES-) 


NA 


2 


402 




419 {ES+) 


NA 


2 


403 




Isomers separated 
NA 


NA 


2 



BNSDCX:iD. <WO___2004052847A2_L> 



wo 2004/052847 PCTAJS2003/016213 

-358- 



404 


f 


419 {BS-t) 


NA 


2 


405 


T 


433 (ES+} 


NA 


2 


406 




433 (ES4-) 


NA 


2 


407 




391 (ES+) 


NA 


2 


408 




391 


NA 


2 


409 




391 (ES4-) 


NA 


2 


410 




391 (ES4^) 


NA 


2 



BNSOOCIO: <WO__2004052847A2.L> 



wo 2004/052847 



PCT/US2003/016213 



-359- 



411 




450 (ES-) 


NA 


2 


412 




450 (ES-) 


NA 


2 


413 




426/428 (ES-) 


100% 


2 ' 


414 




426/428 (ES-) 


100% 


2 


415 




419 (ES-f) 


93% 


2 


416 




419 (ES+) 


97% 


2 


417 




418 (ES-) 


NA 


2 



BNSOOCID: <W 0 g )04052B47A2 I > 



1 



wo 2004/052847 



PCT/US2003/016213 



-360- 













418 




418 (ES-) 


NA 


2 


419 


a 1 

A* 


ES420(-f) 


(GRAD) 1=3.30 (97%) 


2 


420 




ES408(+) 


(GRAD) ts3.49 (100%) 


2 












421 




NA 


(GRAD) 1=3.49(100%) 


2 


422 




N/A 


(GRAD) t=3.46 (98.4%) 


2 


423 




ES418(-)/420(+) 


(GRAD) t=2.48 (100%) 


2 


424 




ES418(-)/420(-f) 


(GRAD)t»2.46 (100%) 


2 



BNSDOCID: <W 0_ 2 0Q4052a47A2 I a. 



wo 2004/052847 PCTAJS20D3/016213 

-361- 



425 


T 


ES438(-)/440(+) 


(GRAD) U=2,74 (100%) 


2 


426 




ES438(-)/440(+) 


NA 


2 


427 




ES-=:504. E&I-S505 
(E Isomer) 


NA 


2 


' 428 




ES-=:524{E Isomer) 


NA 


2 


429 




ES- = S01.ES+ = 503 (E 
Isomer) 


NA 


2 


430 




ES* = 48B,ES4-s4S0 (E 
Isomer) 


NA 


2 


431 




ES-b488,ES+s490 (Z 
Isomer) 


NA 


2 



BNStXXID: <WO__20040S2847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-362- 



432 




ES- = 444 (E Isomer) 


NA 


2 


433 




ES- = 444 (Z Isomer) 


MA 


2 


434 




ES- = 432 (E Isomer) 


NA 


2 


435 




ES-:= 432 (Mixture) 


NA 


2 


436 




ES488(+) 


(ISO80-10M) t^03 (97%) 


3 


437 


r 


ES373(-) 


(ISO80-10M) t^2.^ (97%) 


3 


439 




ES271 {-)/273(+) 


(ISO90-10)t=2.5S(98%) 


3 



BNSOOCID: <WO__2004052847A2J.> 



wo 2004/052847 



PCT/US2003/016213 



-363- 



440 




ES337(-)/339(+) 


(iSO90-10)t=:2.32(93%) 


3 


441 




ES 338 (+} 


(lSO80-10)t^3.61 (98%) 


3 


442 


r 


ES353 (-)/355(+) 


(tSO80-10)t=4.03(98%) 


3 


443 




ES321 (-)/323(-i-) 


(1SO80-10) t= 2.39 (99%) 


3 


444 


r 


ES336 (-)/33B(<f) 


(ISO80-10)ttr2.85 (98%) 


3 


445 


r 


ES336(-)/338(-i-} 


(ISO8a-10)ts 1.96 (100%) 


3 


446 




ES381 (-)/383(+) 


(ISO80-10)t=:2.99(98%) 


3 



BNSOOCID: <WO_^2004052847A2_L> 



wo 2004/052847 PCT/US2003/016213 

-364- 



447 




ES336(-)/338(+) 


(ISO80-10)t=:3.68(91%) 


3 


448 




ES 355 {-)/357(+) 


(ISO80-10)t=2.64 (76%) 


3 


449 




ES355(-)/357(+) 


(tSO60-10)t=274(94%) 


3 


450 




ES356(-) 


(ISO80-10)t=3.93 (82%) 


3 


451 




ES356(>)/358{-l-) 


(18060-10)^3.81 (92%) 


3 


452 




ES387(-)/3B9(-^) 


(lSO80-10)t«2.58 (96%) 


3 


453 




ES387(-)/389(+) 


(ISO80-10)ts2.40(96%) 


3 



BNSOOaO <WO__2004082847A2J_> 



wo 2004/052847 



PCTAJS2003/016213 



-365- 



454 




ES351 (•)/353H 


(ISO80-10)t= 3.78 (100%) 


3 


.455 






ES362(-)/364(-^) 


(ISO80-10)ts2..41 (84%) 


3 


456 


r 


ES362(-)/364{-)-) 


(ISO80-10)t>:2.22(88%) 


3 


457 




ES390(-)/392(+) 


(!SO80-10)tH4.71 (96%) 


3 


456 




ES374(-) 


(ISO80-10)t=3.69(95%) 


3 


459 






ES387(-)/3B9(+) 


(iSO80-10)ts3.72(95%) 


3 


460 




ES372(-)/374(+) 


(ISO80*10)ts2.69 (83%) 


3 



BNSDOCIO <WO__2004052M7A2J_> 



I 



wo 2004/052847 



PCT/US2003/016213 



-366- 























461 




ES 369(-)/371 (+) 


(lSO60-10)t= 3.73 (100%) 


3 


462 




ES369(-)/371 (+) 


(ISO8O-10)t=3.64(99%) 


3 












463 




ES373(-) 


3.64 (22%) 


3 


464 


if 


ES 415(-)/417(+) 


(ISO80-10)t=4.81 (97%) 


3 












465 




ES371 (-)/373(+) 


(18080*1 OM) t::2.95(93%) 


3 












466 




ES371 (•)/373(+) 


(ISO80-10M) t=2.73(94%) 


3 












467 




ES354(-) 


(ISO80-10M) 1=4.87 (100%) 


3 



BNSOOCID: <W0 ^20040S2847A^L> 



wo 2004/052847 



PCT/IIS2003/016213 



-367- 





'OyO . 










F 






o 
o 


469 




ES372(-)/374{+) 


(1SO80-10M) 1^4.97 (99%) 


3 












470 




ES 373(0/ 375 (+) 


(ISOBO-IOM) t^.93 (96%) 


3 












471 




ES374(-)/376(+) 


(ISO80-10M) t»4.28 (93%) 


3 


472 




ES405(-) 


(ISOSO^IOM) ts^.31 (97%) 


3 












473 




ES405(-) 


(ISO80-10M) ts3.30 (94%) 


3 


474 




m/^ = 320(M+1) 


1SO80-10.M, ret time s 5.63. 
5.73 mfn.; 98.2% 


3 



BNSDOCIO: <WO__2004O52847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-368- 



475 


r 


Apa 

382 {*) 


ISO 80:100M 
1 = 3.047(95%) 


4 


476 




APa 

382(-l') 


ISO 80:100M 
ts: 3.310 (95%) 


4 


477 




APCl 
304(+) 


GRAD 80.100M 
ts4.037(98%) 


4 


478 


T 


EI 
337 


GRAD60-280 
U24.21 (98 %) 


4 


481 




APCI 
416(-f) 


GRAD 80-1 OOM 
1=^1.852(100%) 


4 


462 




APa 

450 (+) 


GRAD80-10QM 
5.466 (100%) 


4 


463(a) 


o=^o 


APa 
397 (+) 


<3RAD80>100M 
1 = 2.799(95%) 


4 



BNSDOCID. <W O 20040S2e47A2,L> 



wo 2004/052847 



PCT/US2003/016213 



-369- 























463(b) 




APCI 


VJiv/VL/ Oir*iuuiTl 




T 


397 (+) 


1°2.S98(95%) 


4 












484(a) 


^^^^^^ 


APCI 


GRAD80-100M 






383 (+) 


t:= 2.128 (100%) 


4 












484(b) 




APa 


GRAD80-I00M 






383 (+) 


t<= 2.219 (98%) 


4 


485(a) 




APa 


GRAD 80-lOOM 




r 


365 (+) 


t = 2.823 (99%) 


4 


486 




395.1 (APCI-pos) 
393.0 (APCI-neg) 


98% 


4 


487 


r 


358.0 (APCI-pos) 
356.0 (APCI-neg) 


98% 


4 












488 


^^^^^^ 


413.0 (APCI-pos) 
411.0 (APCI-neg) 


98% 


4 



BNSOOCID: <WO___2004052847AaLL> 



wo 2004/052847 PCT/US2003/016213 

-370- 



469 




APCI 
289 (+) 


GRADBO-tOOM 
1=5.7550(100%) 


4 


490 




NA 


NA 


4 


491 




El 
316 


GRAD60-28O 
tl 23.09(33%) 
a 23.25(66%) 
ISOMSUCMCC 


4 


492 




EI 
364 


GRAD60-280 
tl 20.4(20%) 
t2 20.6 (80 %) 
ISOMERIC MIX 


4 


493 




APCI 
382 (+) 


ISO70:30M 
1 = 4.351 (95%) 


4 


494 




APCI 
303 (+) 


ISO 80:20M 
t« 3.892 (95%) 


4 


495 




APCI 
382 (+) 


ISO 80:20M 
1 = 3.413(95%) 


4 



BNSDOaO: <WO__2004052847A2.L> 



wo 2004/052847 



PCT/US2003/016213 



-371- 







APCl 
416 (+) 


ISO 80:20A 
t = 3^27 (95%) 


A 
•r 


497 




APCI 
440 (-f) 


ISO 80:10DA 
1 = 6.922(95%) 


4 






- 






498 




EI 303 


GRAD60-280 
21.15 (98%) 


4 












499 




APCI 
416 


ISO80-20A 
t^.910(99%) 


4 












500 


6 


APa 
440 (+) 


ISO80-20A 
t^.922 (9S %) 


4 












501 




APa 
382 (+) 


ISO80-20A 
1 = 5,438(99%) 


4 












502 




APa 
382 (+) 


ISO80-20A 
t=: 5.430 (95%) 


4 













BNSOOCIO: -d«O__20040S2847A2J_> 



K 



WO 2004/052847 



PCTAJS2003/016213 



-372- 



503 




APa 

444 (+) 


ISO80-20A 
t = 6.682 (95%) 


4 


504 




APa 

366 (-f) 


GRAD80-100M 
1 = 3.038(50%) 
1 = 3.336(50%) 
ISOMERIC MIX 


4 


505 




377,1 (APCI-pos) 
375.0 (APCI-neg) 


95% 


4 


506 




377.1 (APCI-pos) 
375.0 (APCi-neg) 


95% 


4 


507 




300.1 (APCI-pos) 


95% 


4 


508 




300.1 (APCI-pos) 


95% 


4 


509 


r 


377.1 (APCI-pos) 
375. (APCI-neg) 


08% 


4 



eNSOOaO: <WO__2004052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-373- 



510 


r 


395.1 (APCI-pos) 
393.0 (APCI-neg) 


99% 


4 


511 


r 


318.0 (APCI-pos) 


95% 


4 


512 




318.0 (APCi-pos) 


95% 


4 


513 


r 


377.1 (APCI-pos) 
375. (APCl-neg) 


96% 


4 


514 




300.1 (APCt-pos) 


95% 


4 


515 




377.1 (APCI-pos) 
375. (APCI-neg) 


85% 


4 


516 




300.1 (APCI-pos) 


85% 


4 



BNSOOCIO: <WW Q 2004052S47A2 I > 



wo 2004/052847 



PCT/US2003/0I6213 



-374- 



517 


r 


379.0 (APCI-pos) 


85% 


4 


518 


r 


358,0 (APCI-pos) 
356.0 (APCI-neg) 


98% 


4 


519 


r 


397.0 (APCI-pos) 


98% 


4 


520 


V 


397.0 (APCIi>os) 


98% 


4 


521 




463.0 (APCI-pos) 
461.0(APCI-neg) 


98% 


4 


522 




463.0 (APChpos) 
461.0 (APCI-neg) 


95% 


4 


524 


^^^^^^^^ 


413.0 (APCI-pos) 
41 1.0 (APCI-neg) 


95% 


4 



BNSOOCID: <W0 2004052847A2.L> 



wo 2004/052847 



PCT/US2003/016213 



.375. 



525 




413.0 (APCI-pos) 
411.0(APCI-neg) 


98% 


4 


526 




302.1 (APCI-pos) 


98% 


. 4 


527 




302.1 (APCI-pos) 


98% 


4 


528 




318.0 (APCI-pos) 
316.0 (APCI-neg) 


98% 


4 


529 




318.0 (APCI-pos) 
316.0 (APCI-neg) 


98% 


4 


530 




317.1 (APCI-pos) 


95% 


4 


531 


^^^^^^^^ 


317.1 (APCI-pos) 


98% 


4 



BNSDOCID: <WO__a00*052847A2_L> 



wo 2004/052847 



PCT/US2003/016233 



-376- 



S32 


^^^^^^^^^ 


317.1 (APC|.pos) 


95% 


4 


533 




317.1 (APCI-pos) 


90% 


4 


534 




317.1 (APCI-pos) 


95% 


4 


535 




317.1 (APCI-pos) 


95% 


4 


536 




375.0 (APCI-pos) 
373.0 (APC)-neg) 


95% 


4 


537 




395.0 (APCtfios) 


95% 


4 


538 


^^^^ 


377,1 (APCI-pos) 


95% 


4 



BNSOOCIO: <W O a 0040S2847A2 I > 



wo 2004/052847 



PCT/US2003/OI6213 



.377- 



539 




352.0 (APCI-pos) 


98% 


4 


540 




352.0 (APCI-pos) 


99% 


4 


541 


T 


352.0 (APCI-pos) 


98% 


4 


542 




352.0 (APCI-pos) 


98% 


4 


543 




352.0 (APCI-pos) 


98% 


4 


544 




352.0 (APCI-pos) 


95% 


4 


545 




359.1 (APCt-pos) 


98% 


4 



BNSDOCIO: <W Q_ 20040S2847A2_I_> 



wo 2004/052847 



PCT/US2003/016213 



-378- 



546 


^ ■ 


420.0 (APCI-pos) 
417.9 (APCl-neg) 


99% 


4 


547 


T 


420.0 (APCI-pos) 


98% 


4 


54B 




ES427(-)/429(+) 


(ISO60-10)t=2.66 (99%) 


4 


549 




ES 396(-)/398(+) 


(ISO80-10)ts2.49(96%) 


4 


550 




ES 433(-}/435 (+) 


(iSO80-10)ts3.75(92%) 


4 


551 




ES 433(-)/436(+) 


(ISO80-10) 1=3.48 (92%) 


4 


552 




APCI 417 (+) 


(GRAD80>100)t»1.31 (96%) 


4 



BNSOOCIO <W0 20040S2847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-379. 



553 


T 


ES417(+) 


(GRAD 70-100) ts2.10 (95%) 


4 


654 




ES417(+) 


NA 


4 


655 




ES382(-)/384(+) 


{ISO60-10M) tr^.31 (96%) 


4 


556 




ES382(-)/384M 


NA 


4 


557 




ES393(-)/395M 


(ISO80-10M) 1^2.09 (98%) 


4 


558 




ES438(-)/440(+) 


(ISO60-10M) ts:3.40 (98%) 


4 


559 




ES3g6(-)/398 (+) 


(ISO40-10M) t=;2.45 (92%) 


4 



BNSDOCID: <WO_„20(M052e47A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-380- 













560 


n 

CM 


ES 31 fi M / 321 M 


NA 


4 












561 




ES344(-)/346(4) 


(ISO60-10M) t=2.46 (94%) 


4 












562 




ES345(-)/347(+) 


(ISO60-10M)t=4.23(88%) 


4 


563 


w 


ES399(-)/401 M 


(ISO80-10M} 1s2.42 (100%) 


4 


564 


^^^^^^^ 


ES399(-)/401 (4-) 


(iSO80-10M) U>2.42 (91%) 


4 












565 




ES362(-)/364(+) 


(tSO60*10M) t^1.98 (94%) 


4 


566 




ES362 (-)/364(+) 


(1S06(MOM) t^.55 (97%) 


4 



BNSOOCIO: «WO_20040S2847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-381- 



567 


f 


APCI 411,413(+) 


LCMS(tSO8020M) k:2.60 


4 


56B 




APCi 334,336(4>) 


LCMS(iSO8020M) t=3^8 


4 


569 


r 


APCI 411,413(+)/409,411(-) 


LCMS(ISOB020M) t»2.56 


4 


570 




ES411,413(-i-)/409.41lH 


LCMS(ISO8020M) M.94 


4 


571 




ES 334,336(4)/332,334(-) 


LCMS(ISO6D20M) t^.40 


4 


572 




ES334.336(4)/332.334(-) 


LCMS0SO8020M)ts:2.91 


4 


573 




ES 41l,413(+)/409,411(-) 


LCMS(ISO8020M)t=:2.D5 


4 



BNSOOCIO: <W Q 2 004052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-382- 



574 


r 


APCI 395(+) 


LCMS(ISO7030M) t;=6.44 


4 


575 




APCI 318(+) 


LCMS(ISO7630M}ts8.96 


4 


676 




APCI 395(+) 


LCMS(ISO7O30M)t^^1 


4 


577 




APCI 318{-f) 


LCMS(lSO7030M) t=6.54 


4 


578 




APCI 320(+) 


LCMS(GRA80100M) b=4.48 


4 


579 




APCI 320(+) 


LCMS(GRA8010DM) ts4.05 


4 


580 




APCI 320(+) 


LCMS(GRA80100M) t«4.33 


4 



BNSOOCID: <WO__200405ae47A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-383- 



S81 




APCI 320(+) 


LCMS(6RA80100)t^.32 


4 


582 


CCD- 


APCt 320(+) 


LCMS(GRA60100) t»4.58 


4 


583 




APCI320(+) 


LCMS(GRA80100M) 


4 


584 




APCI 360(-i-) 


LCMS(GRAeOICOM) Us3.76 


4 


585 




APCI 3eo(+) 


LCMS(GRA80100) t=3^ 


4 


686 




APCI 360(4-) 


LCMS(GRA&0100M) t=3.82 


4 


587 




APCI3e0(+) 


LCMS(GRA80100M) ts3.77 


4 



BNSDCX:iD: <WO__20O4O52847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-384- 



588 




APCt 360(+) 


LCMS(GRA80100M) 


4 


.589 




APCl 360M 


LCMS(GRA80100M) 1=3.95 


4 


590 




APCI 370(+) 


LCMS(GRA80100M) t«4.70 


4 


591 




APCl 383(4>)/381(-} 


LCMS(GRA80100M) t«1.98 


4 


592 




APCI 400M/398(-} 


LCMS(QRA80100M} 1^.08 






4 


593 




APCl 398(+)/396(-) 


LCMS(GRA80100M) t;=2.97 


4 


594 




APCI 461(-) 


LCMS(ISO7030M)t:r6.52 


4 



BNSOOCIO: <WO__a004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-385- 













595 




APCI 463(-f}/461H 


LCMS(ISO7030M) t=:6.52 


4 


596 




APCU71(+)/469(-) 


LCMS(iSO6020M) t^.41 


4 












597 




APCI 445(+)/443(-) 


LCMS(lSO7030M} U=5AB 


4 


598 




APCI 445(4^)M43(-) 


LCMS(ISO7030M) ts7.35 


4 


599 




H286 


QRAD60-280 
17.84(95%) 


4 


600 


r 


APCI 
377 (+) 


90% 


4 


601 


r 


APCI 
377 (+) 


90% 


4 



BNSDOCID: <W 0 a i04052a47A2 I > 



wo 2004/052847 



PCTAJS2003/016213 



-386- 



602 


f 


ES 386(-}/3B8(-f) 


LCMS0SO8020M) t=3.04 


5 


603 




ES 311(-«-) 


LCMS(ISO8020M) 1=3.79 


5 


604 




APCI 310(+) 


LCMS(GRA80100M) t=3.60 


5 


605 




APCI 368(4^) 


LCMS(GRA80100M) U=4.98 


5 


606 




APCI 352(+) 


LCMS(GRA80100M} ts4.28 


5 


607 




ES 471 (-)/473(+) 


(isO80-10M)t=1.79(98%) 


6 


60B 


cryr 


ES484(-)/486(+) 


(ISO80-10M) ts1.72 (100%) 


6 



BNSDOCID- <WO__2004052e47A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-387- 



609 




ES397(-)/399(+) 


(ISO80-10M) (93%) 


6 


611 




ES357(-) 


(ISO60-10) 3.94 (93%) 


6 


612 




ES399(-)/401 (+) 


(ISO80-10)t=3,74(96%) 


6 


613 




ES375{-) 


(ISO8(}*10)b=2^8(98%) 


6 


614 


^^^^^^^^^^^ 


ES373(.) 


0SO80-10)t=:2.85(99%) 


6 


617 




ES 488H/490(4) 


(]SO80-10)t«1.B6(9g%) 


6 


61B 




473.1 (APCI-pos) 


95% 


6 



BNSOOCID. <WO__2004052847A2_L> 



wo 2004/052847 



PCT/US2003/0J6213 



-388- 



619 


r 


ES 340(-)/342H 


(ISO80*l0)t=:2.98(95%) 


6 


620 


r 


ES340(-)/342(+) 


(ISO80-10)ts2.98(92%) 


6 


621 




NMR 


NA 


6 


622 




ES 410 H 


MA 


6 


623 




430.0 (APCl-pos) 
427.9, 428.9. 429.9 (APCI-neg) 


9S% 


6 


624 




430.0 (APCKpos) 
427.9, 428.9, 429.9 (APCI-neg) 


95% 


6 


625 




360.0 (APCl-pos) 


99% 


6 



BNSOOCID: <WO__a004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-389- 



626 




ES 339 (-) 


(ISO80-10)ts2.21 (96%) 


6 












627 




ES 317{-)/319(+) 


(ISO80-10)t=3.33(96%) 


6 












628 




ES317(-)/319(+) 


(tSO80-10) 1=3.21 (96%) 


6 


629 




ES394(-)/396(+) 


(ISO60*10)ts8.44(90%) 


6 


630 




ES 3940/398 (+) 


(1SO60-10) ts 8.06 (97%) 


6 


631 




ES 357 (-) 


(ISO6D-10) t» 4.30 (957o) 


6 












632 




ES 358(-)/360(+) 


(tSO80-10)ts3.11(90%) 


8 



BNSDOaO: <WO__20040S2e47A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-390- 



633 




ES358(-) 


(ISO80-10)ts3.04(92%) 


6 


634 




ES371 (-)/373(+) 


(ISO80-10)t=3.11 (92%) 


6 


635 




ES371 (-)/373(+) 


(ISO80-10)t»3.00(92%) 


6 


636 




ES374(-) 


(ISO80*10)t=3.91 (97%) 


6 


637 




ES374(*) 


(18080-10)1= 3.65(93%) 


6 


638 




ES399(-)/401 (•!•) 


(ISO80-10)bs3.91 (94%) 


6 


639 




ES369(-) 


(ISO70-10)t=2.15C75%), 
2.25 (15%) 


6 



BNSDOCID: <VirO_.2004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-391- 



640 




El 352 


(ISO80-10)t»5.64 (100%) 


6 


641 




ES373(.) 


0SO80-1O)t:=2.6B(99%) 


6 


642 




ES 357 (-) 


(ISO80-10)ts2.15<99%) 


6 


643 




ES 407 (-) 


(lSOBO-1 0)1^2.82 (99%) 


6 


644 




ES375(-) 


(ISO60-10) t> 2.36 (96%) 


6 


645 


T 


ES 359 (•) 


(ISO60-10)t=3.71 (100%) 


6 


646 




ES454H/456(-h) 


(18060-10)!^ 1.75 (98%) 


6 



BNSOOCIO- <WO__2004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-392- 



647 




BS 486 (>)/488(4) 


(ISO80-10)t=2.07(95%) 


6 


646 




ES470(-i') 


(ISO80-10)t=1.80 (96%) 


6 


649 




ES 313.9 (+) 


NA 


6 


650 


r 


ES 314.0 (+) 


NA 


6 


651 




ES 327.0 (-f) 


NA 


6 


652 




ES 405.0 {+) 


NA 


6 


653 




ES391.0(+) 


NA 


6 



BNSOOCID <WO__2004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-393- 



654 




ES 361.0 (+) 


NA 


6 


655 




ES 347.9 (4^) 


NA 


6 


656 




ES 375.9 (+) 


NA 


6 


657 




ES 389.9 (+} 


NA 


6 


658 




NMR 


NA 


6 


659 




NMR 


NA 


6 


660 




ES 406.1 M 


NA 


6 



BNS00C1D- <WO___a004052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-394- 













ODi 




Ho <IUd. 1 \r) 


IMA 


o 


662 




ES 410.0 (+) 


NA 


6 












663 




ES 410.0 (-f) 


NA 


6 






















664 




ES 410.0 (+) 


NA 


6 






NA 


>95% (254nM) 


6 












666 


^^^^^^^^ 

o o 


NA 


>99% (254nM} 


6 


667 


^^^^^^^^ 

«1 ^ 


ES424(-) 


NA 


6 



BNSOCXJIO: <WO__20O4052847A2_L> 



Wb 2004/052847 



PCT/IIS2003/016213 



^395- 













668 




ES4B6(-f) 


NA 


6 






















669 




NMR 


NA 


6 












670 




NMR 


NA 


6 












671 




NMR 


NA 


6 












672 




NMR 


NA 


6 












673 




ES 390.1 (-) 


NA 


6 












674 




NMR 


NA 


6 



BNSOOCIO: <WO__20040S2847A2J.> 



wo 2004/D52847 



PCTAJS2003/016213 



-396- 















675 






NMR 


NA 


6 














.676 






NMR 


NA 


6 


























677 






ES 390.1 (-) 


NA 


6 














678 






NMR 


NA 


6 














679 


V 


ES 406.5 (-) 


NA 


6 


680 




NMR 


NA 


6 














661 






NMR 


NA 


6 



BNSOOCIO: <W0 2004052847A2_L> 



wo 2004/052847 



PCTAJS2003/016213 



-397- 



682 




ES 444.1 (-} 


NA 


6 


683 




ES 444.1 (.) 


NA 


6 


684 




CI = 453.93 


t=3.24 min(100%) 


6 


685 




CI s 454 


ts3.i8min (100%) 


6 


686 


r 


CI -424 


t=:2.24niin(64%) 
t»2.29 min(34%) 


6 


687 




CU454 


t«3.18min (100%) 


6 


688 




ES332(+) 


t = 2.66min(g9%) 


6 



fiNSDOCID: <WO__2004052847A2_L> 



wo 2004/052847 



PCT/US2003/016213 



-398- 



689 


r 


APCU401 


t = 3.88 m\n{92%) 


6 


690 




ES522(+) 


ts3.93min (98%) 


6 


691 


r 


ES356(-) 


t = 3.3 min(IOO) 


6 


682 


T 


APCU424 


t s 3.29 mtn( 100%) 


6 


693 




APCIs410 


1^2.97 min (100%) 


6 


694 


r 


APCI = 424 


t = 3.25mln (100%) 


6 


695 




APCI = 408 


t = 5.64 min (24%) 
185.87 mln(76%) 


6 



BNSDOaO- <WO^_2004052847A?.L> 



wo 2004/052847 



PCTAUS2003/016213 



-399- 



696 




APCI=424 


ts 3.12 min (100%) 


6 




697 




APCI = 4e2 


t«4.3mfn 


6 


1 

! 














698 




ES418(-) 


t»3.36min (100%) 


6 














699 




APCI 313 


ts3.66 min (100%) 


6 














i 

1 


700 




ES 522(0 


ts3J5min (97%) 


6 


i 
i 

1 

1 
1 


701 




APCI 301 


t = 4,43 min 


6 


1 












1 


702 




APCI = 464 


t a 3.69 min (98%) 


6 





BNSDOCIO- <WO__2004052«47A2J_> 



wo 2004/052847 



PCTAJS2003/016213 



-400- 



703 




ES407M 


t:= 4.42 min (100%) 


6 


704 




ES407M 


t = 4.39 mfn(100%) 


6 


705 




ES 407 (+) 


t = 4.47min (100%) 


6 


706 


% 


ES407(+) 


t»4.63 min (100%) 


6 


707 


o 


ES407(+) 


t = 4.61 mtn (100%) 


6 


708 




ES 407 (+) 


t»4.61 min (100%) 


6 


709 




ES397(-)/399M 


(ISO8O-10M) t^.53 (93%) 


6 



BNSOOCID: <WO__20O4052847A2J^> 



wo 2004/052847 



PCTAJS2003/016213 



-401- 



710 




ES 413(0/ 415 (+) 


(ISO80-10M) U4.59 (95%) 


6 


711 




ES413(-)/415(+) 


(ISO80-10M)t=4.82(95%) 


6 


712 




ES471 (•)/473(+) 


(ISO80-10M) t=1.82 (97%) 


6 


713 . 


r 


ES3S7(-) 


(tSO80-10M) ts2.39 (97%) 


6 


714 




ES357(-) 


(ISO60-10M)t=2.26(100%) 


6 


715 




ES 374 (-) 


(ISO80-10M) t=2.57 (97%) 


6 


716 




ES 374 (•) 


(ISO8D-10M)t=2.77(94%) 


6 



BNSDOCID: <WO__a004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-402- 



717 




ES387(+) 


(iSO80^10M)tsU|.68(g2%) 


6 


718 


f 


ES477(-)/479(+) 


(ISO60-10M) t=1.64 (94%) 


6 


719 




ES477(-)/479(+) 


(ISO60-10M)t-1.51 (88%) 


6 


720 




APCI428 


t=;3.41 min(93%) 


6 


721 




S30 


96%(220nm) 


6 


722 


^^^^^^^ 


406 (ES-) 


NA 


6 


723 




394 (ES-) 


100% 


6 



BNSOOCIO: ^O_2004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



-403- 













724 




394 (ES-) 


94.60% 


6 


725 




410 (ES-) 


NA 


6 












726 




410 (ES-) 


NA 


g 












727 






NA 


6 






















728 




410/412 (E8-) 


NA 


6 






















729 




394 (ES-) 


NA 


6 












730 




394 (ES-) 


NA 


6 



BNSDOCIO <WO__2004052847A2_L> 



wo 2004/052847 



PCTAJS2003/016213 



-404- 



731 


^^^^^^^ 


394 (ES-) 


NA 


6 


732 


"^^^ 


394 (ES-) 


NA 


6 


733 




ES408{-)/410(+) 


t»4.58 (100%) 


6 


734 


% 


ES 408(-);409(<^) 


ts: 4.39 (100%) 


6 


735 




ES424 (-)/426(4) 


t=:4.58 (100%) 


6 


736 




ES424H/426(-f) 


1 = 4.62(100%) 


6 


737 




ES 408 (-)/410(+) 


1 = 4.49(67%) 


6 



BNSOOCID: <WQ__2004052847Aa.L> 



wo 2004/052847 



PCT/US2003/0I6213 



-405- 













738 




ES 514(-)/516(+) 


(GRAD)t=3.49 (100%) 


6 


739 








D 


740 




ES 406 (-) / 408 (+) 


(GRAD) t=3^9 (97%) 


6 












741 




ES426(-)/428('f) 


(GRAD)ts2.49(85%) 


6 












742 




ES 426 (-) 




6 


743 




ES406(-)/408(+) 


(GRAD) t=2.43 (100%) 


6 












744 




ES406H/408(+) 


(GRAD)tiB2.41 (100%) 


6 



BNSDOCiD <W0 2004052W7A?_l_> 



wo 2004/052847 



PCT/US2003/016213 



-406- 



745 




ES 410(-)M12{+) 


(GRAD) t=2.36 (100%) 


6 


746 




ES 410(-)/412(+) 


(GRAD) t=2.36 (91%) 


6 


747 




ES422(-)/424(+) 


(GRAD) t»2.34 (100%) 


6 


748 




ES406(-}/408(+) 


(GRAD) tB2.59(95%) 


6 


749 


T 


ES406(-)/408(-f) 


(GRAD) t=2.61 (100%) 


6 


750 




ES406(-)/408 (+) 


(GRAD) 1=2.77 (100%) 


6 


752 




ES 424(-)/422('f) 


t:r4.55 (100%) 
t = 6.571 (100%) 


7 
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753 




ES446(-^) 


NA 


7 


754 




ES437{+NH3) 


NA 


7 


755 




ES404(+) 


NA 


7 


756 




ES452(*) 


NA 


7 


758 


T 


APa 

444(4) 


95% 


7 


759 




ES 364 (+) 


NA 


7 


760 




ES 326(4) 


NA 


7 
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761 




ES 312 (+) 


NA 


7 


762 




BS 450 H 


NA 


7 


763 




ES 402 (-) 


NA 


7 


764 




ES 402 (-) 


NA 


7 


765 




ES 388 (-) 


NA 


7 


766 




ES 450 (+) 


NA 


7 


767 




ES 526 (-) 


NA 


7 
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76B 


IT M 




ES 480 {-) 


MA 


7 


769 






ES 388 (+) 


NA 


7 


770 






ES 464 (+) 


NA 


7 


771 




ES416H/418(+) 


(GRAD) ts3.646 (98%) 


7 


772 




ES 430(-)/ 432(4) 


(GRAD) t=3.733 (98%) 


7 


773 




ES402(-)M04(+) 


(GRAD) t=3.445 (100%) 


7 


774 




ES416(-)/418(+) 


(GRAD) Us3.541 (100%) 


7 
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775 




ES424(-)/443(+NH4) 


(6RAD) t«3.349 (100%) . 


7 


776 




ES438(-)/440M 


(GRAD)t=3.456 (100%) 


7 


777 




ES 456{-)/475(+NH4) 


(GRAD)t:=3733(99%) 


7 


778 




ES470(-)/489(-fNH4) 


(GRAD) 1^3.819(95%) 


7 


779 




ES416(-)/435(-l-NH4) 


(GRAD)t=:3.552 (100%) 


7 


780 




ES416(-)/435(+NH4) 


(GRAD) t=3.595 (97%) 


7 


781 




ES402(-)/412(+NH4) 


(GRAD) 1^.477 (100%) 


7 
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782 




ES402(-)/412(-itiH4) 


(GRAD)^.509 (100%) 


7 


783 




ES430O 


^4A 


7 


784 




ES 404.1 (-) 


NA 


7 


785 




ES 482.0 (•] 


NA 


7 


786 




ES 404.1 (-) 


NA 


7 • 


787 


F 


ES4D8.0(-) 


NA 


7 


788 




ES 408.0 (-) 


NA 


7 
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789 


K 


ES 408.0 (-) 


NA 


7 


790 


cco. 


ES 408.0 (•) 


NA 


7 


791 




ES 424.0 (-) 


NA 


7 


792 


cCcr 

< 


ES 424.0 (-) 


NA 


7 


793 




422/424 (ES-) 


100% 


7 


794 


^^^^^^ 


422/424 (ES-) 


99.60% 


7 


795 




390 (ES*) 


99.80% 


7 
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796 




390 (ES-) 


100% 


7 


797 




424M26 (ES-) 


NA 


7 


798 


9r 


424/426 (ES-) 


NA 


7 


799 




404 (ES-) 


99.70% 


7 


800 




404 (ES-) 


97.40% 


7 


801 


^^^^^ 


418 (ES-) 


NA 


7 


802 




418 (ES-) 


NA 


7 
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803 




442/444 (ES-) 


NA 


7 


804 


■A 


442/444 (ES-) 


NA 


7 


805 




MS(ES+}^424. 


NA 


7 


806 




394 (ES-) 


NA 


7 


807 




408 <ES-) 


NA 


7 


808 




408 (ES-) 


NA 


7 


809 




426 (ES-) 


NA 


7 
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810 




426 (ES-) 


NA 


7 


811 




422 (ES-) 


NA 


7 


812 




422 (ES-) 


NA 


7 


813 




MS(ES-)=460. 


NA 


7 


814 


^^^^^^^^^ 


460 (ES-) 


NA 


7' 


816 




434 (ES-) 


NA 


7 


816 




462 (ES-) 


NA 


7 
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817 




ES 420 H/422M 


t=::4.5a (100%) 


7 


818 




ES 420(-)/422M 


t = 4.57 (100%) 


7 


819 




ES438H/440(-)-) 


t = 4.63 (100%) 


7 


820 




ES 438H/440(-l-) 


ts 4.69 (100%) 


7 


821 




ES434(-)/436(-»^) 


t = 4.77 (100%) 


7 


622 




ES434(-)/436(+) 


t = 4,68 (100%) 


7 


823 




ES 452 (-) 7454(4^) 


ts:4.84 (100%) 


7 
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824 




ES452H/454 (+) 


t = 4.74 (100%) 


7 


625 




ES458(<)/460(-f} 


ts5.30 (100%) 


7 


826 




ES458(-)/460(+) 


t = 5.27 (100%) 


7 


827 




NA 


(GRAD)t=3.40(66%) 


7 . 


828 


T 


E5432(-} 


(QRAD) t:^.35 (98.8%) 


7 


829 




ES 432 (-) 


(GRAD) t=3.48 (97%) 


7 


830 




NA 


(QRAD) t»3.53 (100%) 


7 
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831 




NA 


(GRAD) ts3.52 (100%) 


7 


832 




NA 


(GRAD) t=3.48 (100%) 


7 


833 




ES 434 (.) 


(GRAD) t=2.54 (96%) 


7 


634 




ES434(-) 


(GRAD) 1^.54 (96%) 


. 7 


835 




ES434(-} 


NA 


7 


836 


^^^^ 


APCI 427(+)/425(-) 


LCMS(ISO7030M) t=4.88 


7 


837 




APCI 427(+)/425W 


LCMS(ISa7030M) tB6.89 


7 



2004052847A2_I > 



wo 2004/052847 



PCT/US2003/OJ6213 



-419- 



838 




373.0 (APCI-pos) 


95% 


7 


839 




373.0 (APCi-po8) 


95% 


7 


840 


r 


ES 436 (-)/438(+) 


(GRAD)t=2.35 (100%) 


7 


641 




ES 436 0/438(-f) 


(GRAD) ti^.54 (100%) 


7 


842 




ES435(-)/438(4>) 


(GRAD)t=2.54(100%) 


7 


843 




MS (ES-)434 


NA 


7 
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We claim: 

1. A method of treating a pathological disorder susceptible to steroid 
5 hormone nuclear receptor modulation comprising administering to a patient in need 
thereof an effective amount of a compound of the foraiula; 



X— Y 




Fonnulal 

10 wherein, 

A, B, and C each independently represent an aryl, het^cycle, or benzofiised- 
heterocyclic ring; 

X and Y together represent -CH^— CH2- , -CHK3H-, -CH2— 0-, -O— CHy-, 
-CHr— S-, ^S— CH2- .<3ir-SO" , ^SO— CH2-, -CHr- SOr-. - SQ2— CH2-, 
15 -CHj— NRlO- , - NRia_CH2-, -NRIQ— CO-, - CO~NRIO-, or a group of the 
formula 

W z 

^ w ZV 




or . y_Q , 



> 

wherein W and Z each independently represent hydrogen, fluoro, or chloro; W* and Z* 
2 0 each independently represent hydrogen, fluoro, chloto, or methyl; and Q represents NH, 
0,S,orC3H2; 

represents a single or double bond; 
represents hydrogen, halo, hydroxy, cyano, nitro, amino, 0x0, (Ci-C6)alkyl, 
(CrC6)alkoxy, hydroxy(Ci-C6)alkyl, hydroxy{Ci-C6)alkoxy, (C2-C6)alkenyl, (C2- 
25 C6)alkynyl, CH2NH2 , halo(C|-C6)alkyl, halo(CrC6)alkoxy, C(CF3)20H, SO2NH2, 
SOiNR^RlO^ SO2R1^NHSO2R11,N{CH3)SO2CH3,NR9r10, CH2NH(0H), 
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CH2NH(S02R11), NHC0R12, C0R12 CHNR13 , or14 sr14 (C3-C7)cycloallcyl, aryl. 
substituted aiyl, (CrC4)alkyl-aryl, (CrC4)alkyl-substituted aryl, heterocycle, substituted 
heterocycle, (CrC4)alkyl-heterocycle, or (Ci-C4)alkyl-substituted heterocycle; 

provided that where "C" represents an aryl group, r1 is other than oxo, (C2- 
5 C6)alkenyl, or (C2-C6)alkynyl; 

r2 through R^ each independently represent hydrogen, halo, hydroxy, cyano, 
nitro, amino, (Ci-C6)alkyl, (Ci-C6)alkoxy, hydroxy(Ci-C6)alkyl, hydroxy(Ci-C6)alkoxy, 
(C2-C6)alkenyl, (C2-C6)alkynyl, CH2NH2 , halo(Ci-C6)alkyl, haIo(Ci-C6)alkoxy, 
C(CF3)2OH,SO2NH2,SQ2NR^^0, SO2R11,NHSO2R11,NR9r10,CH2NH(OH), 
10 CH2NH(S02R1 h NHC0R12, cOR12 , CHNR13 ^ or14 sr14 (C3-C7)cycloalkyl, aryl, 
substituted aryl, (Ci-C4)aIkyl-(Ci-C6)alkoxy, (CrC4)alkyl-aryl, (CrC4)alkyl-substituted 
aryl, heterocycle, substituted heterocycle, (Ci-C4)alkyl-heterocycle, or (CrC4)alkyl- 
substituted heterocycle; 

provided that where "A", ''B", or "C" represents an aryl groi^, each of r2 
15 through R^ is other than (C2-C6)alkenyl or (C2-C6)alkynyl; 

r9 represents independently at each occurrence cyano, (Ci-Ce)alkyl, (Cr 
C6)alkoxy, (CrC4)alkyl-(Ci-C6)alkoxy , halo(Ci-C6)alkyl, hydroxy(Ci-C6)alkyl, (C3- 
C7)cycloalkyl, NH-(CrC6)alkylamine, N,N-(Ci*C6)dialkylamine, aryl, substituted aryl, 
(Ci-C4)alkyl-aryl, (C|-C4)alk>d[-substituted aryl, heterocycle, substituted heterocycle, (Ci- 

2 0 C4)alkyl-heterocycle, or (Ci-C4)alkyl-substituted heterocycle; 

• R^ 0 represents independently at each occurrence hydrogen or (Ci -C6)alkyl 
or and R^ ^ together with the nitrogen atom to which they are attached, form a 
substituted or unsubstituted heterocycle group; 

R^ ^ represents independently at each occurrence amino, (CrC6)alkyl, (Cp 
25 C6)alkoxy, halo(Ci-C6)alkyl, (C3-C7)cycloalkyl, aryl, substituted aryl, (Ci-C4)alkyl-aryl, 
(CrC4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (Ci-C4)alkyl- 
heterocycle, or (C)-C4)alkyl-substi1uted heterocycle; 

represents independently at each occurrrace hydrogen, amino, (Ci-C6)alkyl, 
hydroxy(CrC6)alkyl,halo(CrC6)alkyl, (Ci-C6)aIkoxy, (Ci-C6)alkyKCrC6)alkoxy, (Cs- 

3 0 C7)cycloalkyl, NH-<C|-C6)alkylamine, N,N-(Ci-C6)dialkylaniine, aiyl, substituted aiyl, 

(Ci-C4)allcj4-aryl, (Ci-C4)alkyl-substitutcd aryl, heterocycle, substituted heterocycle, (Ci- 
. C4)alkyl-heterocycle, or (CirC4)alkyl-substituted heterocycle; 

R^3 represents independently at each occurrence OH, (Ci-C6)alkyl, (C3- 
C7)cycIoallcyl, aryl, heterocycle, or a substituted aryl or heterocycle; 
35 r14 represents independently at each occxuxence (C3-C7)cycloalkyl, aryl, 

substituted aryl, acyl, (CrC4)alkyl-aryl, (CrC4)alkyl-substituted aryl, heterocycle, 
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substituted heterocycle, (Ci-C4)alkyl-beterocycle, (Ci-C4)alkyl-substituted beterocycle, or 
(CrC4)alkyl-(C3-C7)cycloalkyl; 

or a pharmaceutically acceptable salt thereof. 

5 2. The method according to claim 1 wherein said disorder is susceptible to 

mineralocorticoid receptor or glucocorticoid receptor modulation. 

3. The meftod according to claim 2 wherein said disorder is selected from 
the group consisting Conn's Syndrome, primary and secondary hyperaldosteronism, 

10 increased sodium relation, increased magnesium and potassium excretion (diuresis), 
increased water retention, hypertension (isolated systolic and combined 
systolic/diastolic), arrhythmias, myocardial fibrosis, myocardial infarction, Baitt^'s 
Syndrome, disorders associated with excess catecholamine levels, diastolic and systolic 
congestive heart failure (CHF)> psychoses, cognitive disorders, memory disturbances, 

1 5 depression, bipolar disorder, anxiety disorders, personality disorders, breast cancer, 
peripheral vascular disease, diabetic nephropathy, cirrhosis with edema and ascites, 
esophageal varicies, Addison's Disease, muscle weakness, increased melanin 
pigmentation of the skin, weight loss, hypotension, hypoglycemia, Cushing's Syndrome, 
obesity, hypertension, glucose intolerance, hyperglycemia, diabetes mellitus, 

20 osteoporosis, polyuria, polydipsia, inflammation, autoimmune disorders, tissue rejection 
associated with organ transplant, malignancies such as leukemias and lymphomas, acute 
adrenal insufficiency, congenital adrenal hyperplasia, rheumatic fever, polyarteritis 
nodosa, granulomatous polyarteritis, inhibition of myeloid cell lines, immune 
proliferation/a^optosis, HPA axis suppression and regulation, hypercortisolemia, 

2 5 modulation of the Thl/Th2 cytokine balance, chronic kidney disease, stroke and spmal 

cord injury, hypercalcemia, hypergylcemia, acute adrenal insufBciency, chronic primary 
adrenal insufficiency, secondary adrenal insufficiency, congenital adrenal hyperplasia^ 
cerebral edema, thrombocytopenia, and Little's syndrome, systemic inflanunation, 
inflammatory bowel disease, systemic lupus erythematosus, discoid lupus erydiematosus, 

3 0 polyartitis nodosa, Wegener's granulomatosis, giant cell arthritis, rheumatoid arthritis, 

osteoarthritis, hay fever, allergic rhinitis, contact dennatitis, atopic dermatitis, exfoliative 
dermatitis, urticaria, angioneurotic edema, chronic obstructive pulmonary disease, 
asthma, tendonitis, bursitis, Crohn's disease, ulcerative colitis, autoimmune chronic active 
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hepatitis, hepatitis, cirrhosis, inflammatory scalp alopecia, panniculitis, psoriasis, 
inflamed cysts, pyoderma gangrenosum, pemphigus vulgaris, bullous pemphigoid, 
deimatomyositis, eosinophilic fasciitis, relapsing polychondritis, inflammatory vasculitis, 
sarcoidosis. Sweet's disease, type 1 reactive leprosy, capillary hemangiomas, lichen 
5 planus, , erythema nodosum, acne, hirsutism, toxic epidermal necrolysis, erythema 
multiform, and cutaneous T-cell lymphoma, emphysema, Alzheimer's Disease, or 
multiple sclerosis. 

4. The method according to claim 3 wherein said disord^ is diastolic or systolic 
congestive heart failure, inflammation, rheumatoid arthritis, autoimmune disordra', 
1 0 asthma, or chronic obstructive pulmonary disease . 



15 



5. Amethodaccordingtoanyoneofclaims 1-4 wherein the compound of 
Formula I is one wherein, 

^A" represents an aryl or heterocycle ring selected from the group consisting 

of 







N 










and 



it 



20 



"B" rqpresents an aryl or heterocyclic ting selected from the group consisting 



of 
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C* represents an aiyl » heterocyclic, or benzofused heterocycle ring selected 



from the group consisting of 
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6. The method according to claim S wherein "A" represents 




5 "B" represents 




and **C" represents 




10 

7. A method according to any one of Claims 1-6 wherein X-Y represents 
-CH2— CH2- . -CHr— O- , -O— CHj- , -CHr- S- , -S— CHj- , -NRltt-CO- 
, -CO— NRlO-, -CHz—NRlO-.-NRlO—CHi- or-CH=CH-. 

15 8. The method according to Qaim 7 wherein X-Y represents -CHt — CHr- > 

-CH2— 6-, -O— CHa-, -CH2— S-. -S— CHj-, -NRIQ— CO-, -CO— 
NRlO-, -CH2—NR10-,-NR1«--CH2-. or -<HKH-, wherein RIO represents 
hydrogen or methyl. 

20 9. The methdd according to Claim 8 v^erein X-Y represMts -CH.2 — CHz- » 

-CH2--O-, or -O— GHz-. 

10. A method according to any (me of Claims 1-9. wherdn"-. " • 

represents a double bond. 

25 

11. A method according to any one of Claims 1-10 wherein represents 
hydrogen, halo, hydroxy, cyano, nitro, amino, 0x0, (C|-C6)alkyl, (C|-C6)alkoxy, 
hydroxy(Ci-C6)al]cyl, CH2NH2.halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, SO2NH2 , 
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SO2NR9r10, NH SOzR^ I NR^IO^ NHCOR12 , cOR12 , CHNR13, 0r14 , 

SRI^, heterocycle , (Ci-C4)alkyl«heterocycle, or substituted heterocycle, provided that 
where "C" represents an aryl group then Rl is other than 0x0. 

12. The method accoxding to Claim 1 1 wherein r1 represents halo, amino, 
0x0, (Ci-C6)alkyl, (C|-C6)a]koxy, hydroxymethyl, difluromethyl, trifluoromethyl, 
diiluoromethoxy, trifluoromethoxy, SOaNR^RlO, nH SO2RI ^ NHC0R12 , COR^^ , 
OR^^ , or (CrC4)alkyl-heterocycle, provided that where represents an aryl group 
then R1 is other than 0x0. 

13. The method according to Claim 12 wherein when r1 represents 
SOjNR^RlO^ r9 represents (CrC6)alkyl, (CrC4)alkyl-(CrC6)alkoxy ,halo(Ci-C6)alkyl, 
(C3-C7)cycloalkyl, aryl, (CpCOalkyl-aryl, heterocycle and R^O represents hydrogen or 
methyl, or r9 and R^^ together with the nitrogen to which they are attached form a 
substituted or unsubstituted heterocycle. 

14. The method according to Claim 12 wherein when R^ represents NH 
SQzRI^ R^ 1 represents amino, (Ci-C6)alkyl, halo(Ci-C6)alk>i, (CrC6)alkoxy , (C3- 
C7)cycloalkyl» aryl, substituted aryl, heterocycle^ or substituted heterocycle. 

15. The method according to Clahn 14 wherein R^ ^ rq>resents methyl, ethyl» 
propyl, isopropyl, butyl, or 2-methyl propyl. 

16. The method according to Claim 12 wherein when R^ rq)resents 
NHC0R12 , r12 represents H, amino, (Ci-Ce)^!, (Ci-C6)alkoxy, hydroxy(Cr 
C6)alkyl, (Ci-C)alkyl-(CrC6)aIkoxy, halo(Ci-C6)alkyl, NH-methylamine, NH- 
dimethylamine, NH-ethylamine, or heterocycle. 

17. The method according to Claim 12 wherein when R^ represents COR^^ , 

Rl2 

represents H, ammo, (Ci-C6)alkyl, (C|-C6)alkoxy, or hydroxy(Ci-C6)alkyL 

18. The mefliod according to Claim 12 wherein when R^ represents OR^^ , 

Rl4 

represents (CrQalkyl-heterocycle. 

19. The method according to Claim 12 wherein (CrC)alkyi-heterocycle 
represents a group of the formula 
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/ 

>^iO or ^^'^^^N"^ . 

20. A method according to any one of Claims 1-19 wherein r2 represents 
hydrogen, halo, hydroxy, (Ci-C6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, (C3- 

5 C7)cycloalkyl, or (Ci-C4)iaDcyl-heterocycle- 

21 . The method according to Claim 20 wherein r2 represents hydrogen or 
(Ci-C4)alkyl-heterocycle, 

10 22. The method according to Claim 21 wherein represents hydrogoa. 

23. A method according to any one of Claims 1-22 wherein R^ represents 
hydrogen, haIo» or (Ci-C6)alkyL 

15 24. The method according to Claim 23 whminR^ represents hydrogen. 

25. A method according to any one of Qaims 1-24 wherein R^-R^ each 
independently represent hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Ci- 
C6)alkoxy,halo(CrC6)alkyl,hala(Ci-C6)alkoxy, SO2NH2, SQ2CH3, NHSO2RII, 

20 NR^RlO, NHCOR12 C0R12 0R}\ SR}\ or aiyl. 

26. The method according to Claim 25 wherein R^-R7 each independently 
represent hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (Ci-C6)alkoxy, CHF2, 
CF3, 06lF2,0CF3, NH SO2RI 1, NR9r10, NHC0r12 cOR12, ORI^, or aryL 

25 

27. The method according to Claim 26 wherein R'^-R^ each independently 
represent hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)all^ (Ci-C6)alkoxy, CHF2, 
CF3,OCHF2,OCF3,NHS02CH3,dimethylamino,NHCOCH3, CORl 2 wherein Rl2 
represents hydrogen, amino, or methoxy; OR^^ wherein R^^ represents (Ci-C4)alkyl- 

30 aiyl, (Ci-C4)alkyl-siibstitutedaryU{Ci-C4)alkyl-^^^ 
C7)cycloalkyl; or aryl. 

28. The method according to Claim 27 wherein r4.r7 each mdependently 
represent hydrogen, hydroxy, halo, (Ci-C6)alkyl,(C)-C6)alkoxy, orOR^^ wherein R^^ 
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10 



15 



20 



25 



represents (CrC4)alkyl-aryl, (Ci-C4)a]kyl-substituted aryl, (CrCOalkyl-heterocycle, or 
(Ci-C4)alkyl-(C3-C7)cycloalkyI. 

29. The method according to Claim 28 wherein and r6 each independently 
represent hydrogen, halo, (Ci-C6)alkyl, (Ci-C6)alkoxy, or OR}^ wherein R^"* represents 
(Ci-C4)alkyl-aryI, (CrC4)alkyl-substituted aryl, (CrC4)alkyl-heterocycle, or (Ci- 
C4)alkyHC3-C7)cycloalkyl. 

30. - The method according to Claim 28 wherein and R'' each independently 
iq>rescnt hydrogen, hydroxy, halo, (Ci-C6)alkyl, or (Ci-C6)alkoxy. 

31. A mefliod according to any one of Claims 1-30 wherein R^ represents 
hydrogen, halo, (CrC6)alkyl, hydroxy(Ci-C6)alkyl , (Ci-C4)alkyl -(CrC6)alkoxy , 
C0R12, (C3-C7)cycloalkyl, aryl, or substituted aryL 

32. The method according to Claim 3 1 wherein R^ represents hydrogen, halo, 
(Ci-C6)alkyl, hydroxymethyl, (Ci-C4)alkyl -(Ci-C6)alkoxy , C0R12 wherein R12 
represents (CrC6)alkoxy; (C3-C7)cycloalkyl , phenyl, or substituted aryL 

33. The method according to Claim 32 wherein R^ represents hydrogen, halo, 
(Ci-C6)alkyl, (Ci-C4)alkyl -(CrC6)alkoxy, or(C3-C7)cycloalkyl. 

34. The method according to Claim 33 wherein R^ represents halo, (Cr 
C6)alkyl, or (CrC4)alkyl -(Ci-C6)aIkoxy. 

35. The method according to Claim 33 wherein R^ represents hydrogen. 

36. The method according to Claim 1 wherein 



"A" and "B" each independently represent phenyl or heterocycle; 
X and Y together represent -CHr— CH2- , -CH<H-, -CH2— 0-, -O— CH2-, 
-CHt— -S— CH2-, -CH2— SO- , -SO— CHr", -CH2~S02-, - SQr"CH2-, 
-CH2— NRlO- , - NR10_cH2-^ -NrIQ— GO-, - CO— NRIO-, or a group of the 



formula 
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wherein W and Z each independently represent hydrogen, fluoro, or chloro; 

" " represents a single or double bond; 

5 represents hydrogen, halo, hydroxy, cyano, nitro, amino, oxo, (CrC6)alkyl, 

(Ci-C6)alkoxy, hydroxy(CrC6)alkyl, CH2>JH2,halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, 
SO2NH2 , SQiNR^rIO wherein represents (CrC6)alkyl, halo(Ci-C6)alkyl, (Ci- 
C4)alkyKCi-C6)alkoxy, aryl, (Ci-C4)alkyl-aryl, (C3-C7)cycloalkyl and R^O represents 
hydrogen or (CrC6)alkyl or R^ and R^^ together represent a substituted or unsubstituted 

10 heterocycle; SO2RII wheremRll represents (Ci-C6)alkyl;NHS02Rll whereinRl* 
represents (Ci-C6)alkyl, halo(CrC6)alkyl, (C3-C7)cycloalkyl, aryl, substituted aryl, 
heterocycle, or substituted heterocycle; NR^rIO wherein R^ represents (Ci-C6)alkyl or 
cyano and R^O represents hydrogen or methyl; NHC0R^2 wherein r12 represents H, 
amino, (CrC6)alkyl, (Ci-C6)alkoxy, hydroxy(Ci-C6)alkyl, (Ci-C)alkyl-(CrC6)alkoxy, 

15 halo(Ci-C6)alkyl, NH-methylamine,NH-ethylamine, or heterocycle; C0R12 wherein R12 
represents H, amino, (Ci-C6)alkyl, (CrC6)alkoxy, hydroxy(CrQ)alkyl; ORI^ wherein 
r14 represents (Ci-C4)alkyl-heterocycIe or acetyl; SR^^ wh^in R^^ represents (d- 
C6)alkyl; heterocycle , (Ci-C4)alkyl-heterocycle, or substituted het^cycle, 

provided that where **C" rq>resents an aiyl group thai r1 is oAer than oxo; 

20 

r2 represents hydrogen, halo, hydroxy, (Ci-C6)alkyl, (C|-C6)alkoxy, haIo(Ci- 
Q)alkyl, (C3-C7)cycloallorl, or (Ci-C4)alkyl-hetcrocycle; 

r3 represents wherein hydrogen, halo, or (Ci-C6)alkyl; 

25 

R4andR6 each independently represent hydrogen, halo, hydroxy, cyano, aniino, 
(Ci-C6)a]kyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, hydroxymethyl, SO2CH3 , NH SOzR^^ 
wherdn Rl 1 represents (Ci-C6)alkyl; NR^^O -whemn r9 and R^O eada represent (Cj- 
C6)allcyl, NHC0R12 wherein r12 represents (Ci-C6)alkyU C0R12 wheran R12 
3 0 represents hydrogen, amino, or (Ci-C6)aIkoxy; OR^^ wherein RI^ represents (Cr 
C4)aIkyl-(C3-C7)cycloalk^ , (Ci-C4)alkyl-ar3d, (Ci-C4)a]kyl-substituted aryl , or (d- 
C4)alkyl-het«ocycle5 SRM whrarein R^ represents (Ci-C6)alk)4; or aryl; 

and r'^ each independently represent hydrogen, hydroxy, halo, (Ci-C6)alkyl, or 
35 (Ci-C6)alkox3r, and 
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r8 represents hydrogen, halo, (CrC6)alkyl, hydroxy(Ci.C6)alkyl , (Ci-COalkyl - 
(Ci-C6)alkoxy, C0R12 wherein r12 represents methoxy, ethoxy, hydroxymethyl, or 
methoxymethyl; (C3-C7)cycloalkyl, aiyl or substituted aryL 



37. A novel compound of Fonnula I: 

R4, ^-Y- 
R5 




R2' 

R3 

Fonnula I 

wherein, 

10 A, B, and C each mdq>endently represent an aryl, beterocycle, or benzoibsed- 

heterocyclic ring; 

X and Y together represent -CHr—CHr- , -CH=CH-, -CHj—O-, -O— CH2-, 
-CH2— S- -S— CH2- -CH2— SO- , -so— CH2-. -CH2— SOr-, - SO2— CHtt, 
-CHr— NRlO- , - NRia_CH2-, -NRW— CO-. - CO— NR10>, or a group of the 
15 formula 

W ,z 



N/ W Z' 



wherein W and Z each independently represent hydrogen, fluoro, or chloro; W and Z* 
each independently represent hydrogen, fluoro, chloro, or mettiyl; and Q represents NH, 
20 0,S,orCH2; 

" " rq)resents a single or double bond; 

R1 represents hydrogen, halo, hydroxy, cyano, nitro, amino, 0x0, (Ci-C6)alkyl, 
(C,-C6)alkoxy, hydrpxy(Ci-C6)aIkyl. hydroxy(Ci-C6)a]koxy, (C2-C6)alkenyl, (C2- 
C6)alkynyl. CH2NH2 . haIo(C,-C6)alkyl, halo(C,-C6)alkoxy, C(CF3)20H, SO2NH2, 
25 SOzNrSrIO, sOzRll, NHSO2RI 1, N(CH3)S02CH3, NR9r10, CH2NH(0H), 

CHaNHCSOjRl I). NHC0R12, cOR12 cHNrB , or14 SR14 (C3-C7)cycloalkyl, aryl. 
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substituted aryl, (CrC4)aIkyl-aryl, (CrC4)alkyl-substituted aryl, heterocycle, substituted 
heterocycle, (Ci-C4)alkyl-beterocycle, or (CrC4)alkyl-substituted heterocycle; 

provided that where "C** represents an aryl group, R1 is other than oxo, (C2- 
C6)alkenyl, or (C2-C6)alkynyl; 
5 further provided that where "C** represents a benzo-fused heterocycle then 

may also represent hydrogen; 

r2 through r8 each independently represent hydrogen, halo, hydroxy, cyano, 
nitro, amino, (CrC6)alkyl, (CrG6)alkoxy, hydroxy(Ci-C6)alkyl, hydroxy(Ci-C6)alkoxy, 

10 (C2-C6)alkenyl, (C2-C6)alkynyl, CH2NH2 , halo(CrC6)alkyl, halo(CrC6)alkoxy, 

C(CF3)20H, SO2NH2, SO2NR9r10^ SO2R11,NHSO2R11,NR9r10, CHjNHCOH), 
CH2NH(S02R1 1), NHC0R12, C0R12 , CHNR13 , 0R14 sr14 (C3'C7)cycloalkyl, aryl, 
substituted aryl, (CrC4)alkyl-(CrC6)alkoxy, (CrC4)alkyl-aryl, (CrC4)alkyl-substituted 
aryl, heterocycle, substituted heterocycle, (Ci-C4)alkyl-heterocycIe, or (Ci-C4)alkyi- 

15 substituted heterocycle; 

provided that where "A", "B", or "C" represents an aryl group, each of r2 
through r7 is other than (C2-C6)alkenyl or (C2-C6)alkynyU 

fiirthCT provided that where C represents a phenyl ring and R^ represents halo then 
20 at least one of R^ and r3 is other than hydrogen, (Ci-C6)alkyl, aryl, substituted aryl, (Ci- 
C4)alkyl-aryl, (CrC4)alkyl-substituted aryl, CHF2, or CF3; 

further provided that^where C represents a six-membered ring and r1 represents 
cyano, amino, NR^IO, or NHCOCH3 and r2 and R^ are each hydrogen, then R^ is not 

2 5 bound at the 4-position of said six-membered ring; 

further provided that where C represents a six-membered ring and R^ rqjresents 
nitro, and R^ and R^ are each hydrogen, then R^ is not bound at the 2, 4, or 6-position of 
said six-membCTcd ring; 

30 

R^ represents independently at each occurrence cyano, (Ci-C6)alky1, (Cr 
C6)alkoxy, (CrC4)alkyHCrG6)alkoxy , halo(CrG6)alkyl, hydroxy(CrC6)aIkyl, ((Cb- 
C7)cycloalkyl, NH-(Ci-C6)alkylamjne, N,N-(Ci-C6)dialkylamine, aryl, substituted aryl, 
(CrC4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (Ci- 

3 5 C4)alkyl-heterocycle, or (Cr C4)alkyl-substituted heterocycle; 

rIO represents independently at each occuirence hydrogen or (Ci-C6)alkyl 
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or r9 and R^O together with the nitrogen atom to which they are attached, fom a 
substituted or unsubstituted beterocycle group; 

1 represents independently at each occurrence amino, (CrC6)alkyl, (Cr 
C6)alkoxy, halo(Ci-C6)alkyl, (C3-C7)cycloalkyl, aryl, substituted aryl, (Ci-C4)alkyl-aryl, 
(CrC4)alkyI-substituted aryl, beterocycle, substituted beterocycle, (Ci-C4)alkyl- 
heterocycle, or (Ci-C4)alkyl-substituted beterocycle; 

r12 represents independently at each occurrence hydrogen, amino, (Ci-C6)allcyl, 
hydroxy(Ci-C6)alkyl, halo(CrC6)alkyl, (CrC6)alkoxy, (CrC6)alkyKCi-C6)alkoxy, (C3- 
C7)cycIoalkyl, NH-<Ci-C6)aIkylamine, NJ^-(Ci-C6)diallcylamme, aryl, substituted aryl, 
(Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted aryl, beterocycle, substituted beterocycle, (Cr 
C4)alkyl-heterocycle, or (Ci-C4)alkyl-substituted beterocycle; 

R^3 represents independently at each occurrence OH, (C]-C6)alkyl, (C3- 
C7)cycloalkyl, aryl, beterocycle, or a substituted aryl or beterocycle; 

r1^ represents independently at each occurrence (C3-C7)cycloalkyl, aryl, 
substituted aryl, acyl, (Ci-C4)alkyl-aryI, (Ci-C4)alkyl-substituted aryl, beterocycle, 
substituted beterocycle, (Ci-C4)alkyl-heterocycle, (Ci-C4)alkyl-substituted beterocycle, or 
(CrC4)alkyKC3-C7)cycloalkyl; 

or a pharmaceutically acceptable salt thereof. 

38. The compound according to Claim 37 wherein the compound of Fonnula I 
is one wherein, 

""A" represents an aryl or heterocycle zing selected from the group consisting 

of 
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''B" rqiresents an aryl or heterocyclic ring selected from the group consisting 

of 




5 represents an aryl » heterocyclic, or benzofused heterocyde ring selected 

from the groi^ consisting of 
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or a phannaceutically acceptable salt thereof. 
5 39. The coinpoimd according to claim 38 wherein "A" represents 



*'B" represents 




and "C" represents 
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or a phamaceutically acceptable salt thereof, 
5 40. A compound according to any one of claims 37-39 wherein X-Y 

represents-CH2— CH2-,"CH2— -O— CH2-, --CH2— -S— CH2-, 
-NRlQ— CO-, -CO— NRlO-, .CH2— NR10«,.nr1Q_cH2- or-<:H=<3I-. 

41 . The compound according to Claim 40 wherein X-Y represents -CH2 — 
CH2-,-CH2— -O— CH2-, -CH2— S-, CH2-, -NRIQ— CO-. 

10 -€0— NRlO-. -CHr-NRlO-,^NRlO_ai2» or-<H=CH--,wher^^ 
represents hydrogen or methyl. 

42. The compound according to Claim 41 wherein X-Y represents -CH2 — 
CHr",-CH2— 0-, or -O— CH2-. 

43. A compound according to any one of Claims 37-42 wherein " " 

15 represents a double bond. 

44. A compound according to any one of Claims 37-43 wherein represents 
hydrogen, halo, hydroxy^ cyano, nitro, amino, 0x0 (Ci-C6)alkyl, (Ci-C6)alkoxy, 
hydioxy(Ci-C6)alkyl, CH2NH2,halo(C|-C6)alkyl, halo(Ci-C6)alkoxy, SO2NH2 , 
SOzNR^rIO, sOzR", NH SQaR", NR^rIO, nhC0R12 , C0R12 , CHNRI^ qrU , 

2 0 S]R}\ heterocycle , (CrC4)aIkyl-heterocycle, or substituted heterocycle, provided fliat 

where X" represents an aryl groiqj ttien R^ is other than 0x0. 

45. The compound according to Claims 44 wherein R^ represents halo, amino, 
0x0, (Ci-C6)alkyl, (Ci-C6)alkoxy, hydroxymethyl, difluromethyl, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, SO2NR9r10^ nh SOzR^ 1, NHC0R12 , C0R12 , 

. 2 5 0R14 , or (Ci-C4)alkyl-heterocycle, provided that where "C" represents an aiyl group 
then r1 is other than 0x0. 

46. The compound according to Claim 45 wherein when R^ represents 
SO2Nr9r10, r9 represents (CrC6)alkyl, (Ci-C4)alkyl-(Ci-C6)alkoxy , halo(CrC6)alkyl, 
(C3-C7)cycloalkyl, aryl, (CrC4)alkyl-aryl, heterocycle and R^O rq)resents hydrogen or 

3 0 methyl, or r9 and r1 0 together with the nitrogen to which they are attached form a 

substituted or unsubstituted heterocycle; 
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47. The compound according to Claim 45 wherein when represents NH 
SOaR^ 1 , R1 1 represents amino, (Ci-C6)alkyl, ha]o(Ci-C6)alkyl, (Ci-C6)alkoxy , (C3- 
C7)cycloalkyl, aryl, substituted aryl, heterocycle, or substituted heterocycle. 

48. The compound according to Claim 47 wherein R* ^ represents methyl, 
ethyl, propyl, isopropyl, butyl, or 2-methyl propyl. 

49. The compound according to Claim 45 wherein when R^ represents 
NHCOR12 , r12 represents H, amino, (CrC6)alkyl, (Ci-C6)alkoxy, hydroxy(Ci- 
C6)alkyl, (CrC)aIkyl-(CrC6)alkoxy, halo(CrC6)alkyl, NH-methylamine, NH- 
dimethylamine, NH-ethyiamine, or heterocycle. 

50. The compound according to Claim 45 wherein when R^ represents COR^^ 
, r12 represents H, amino, (CrC6)alkyl, (Ci-C6)alkoxy, orhydroxy(Ci-C6)alkyL 

5 1 . The compound according to Claim 45 wherein when r1 represents 
r1^ represents (CrC)allcyl-heterocycle. 

52. The compound according to Claim 45 wherein (Ci-C)alkyl-heterocycle 
represents a group of the fonnula 

>^lO or ^"^^^^^^t^^ ' 

53. A compound according to any one of Claims 37-52 wherein R^ represents 
hydrogen, halo, hydroxy, (Ci-C6)allsyl, (Ci-C6)alkoxy, halo(CrC6)alkyl, (C3-. 

2 0 C7)cycloalkyl, or (CrCOalkyl-heterocycle. 

54. The compound according to Claim 53 wh^ein R^ represents hydrogen or 
(Ci-C4)alkyl-heterocycle. 

55. The compound according to Claim 54 wherein R^ represents hydrogen. 

56. A compound according to any one of Claims 37-55 wherein r3 represents 

2 5 hydrogen, halo, or (Ci-C6)alkyl. 

57. The compound according to Claim 56 wherein r3 represents hydrogen. 

58. A compound according to any one of Qaims 37-57 wherein R^-R? each 
indepeiidently represent hydrogen, halo, hydroxy, cyano, amino, (CrC6)alkyl, (Ci- 
C6)alkoxy, halo(C,-C6)alkyl, halo(CrC6)alkoxy, SQ2NH2. SQ2CH3, NH SQ2RI K 

3 0 Nr9r10^ 1SIHCOR12 C0R12, or14 sr14 or aryl. 

59. The compound according to Qaim 58 wherein Rf-R^ each independently 
represent hydrogen, halo, hydroxy, cyano, amino, (C|-C6)alkyl, (CrC6)alkoxy, CHF2, 
CF3, OCHF2,OCF3, NH SOzK^ 1, NR9r10, nhC0R12 C0R12 or14 or aryl. 



10 
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60. The compound according to Claim 59 wherein R^-R^ each independently 
represent hydrogen, halo, hydroxy, cyano, amino, (Ci-C6)alkyl, (CrC6)allcoxy, CHFa, 
CF3, OCHF2,OCF3, NH SO2CH3, dimethylamine, NHCOCH3, COr12 wherein r12 
representshydrogen, amino, ormethoxy;ORl4 wherein R^^ represents (CrC4)alkyl- 
aryl, (Ci-C4)alkyl-substituted aryl, (Ci-C4)alkyl-heterocycle, or (Ci-C4)alkyl-(C3- 
C7)cycloaIkyl; or aryl. 

61 . The compound according to Claim 60 wherein R^-R'' each independently 
represent hydrogen, hydroxy, halo, (CrC6)alkyl, (CrC6)alkoxy, or OR^^ wherein R^^ 
represents (CrC4)alkyl-aiyl, (CrC4)alkyl-substituted aryl, (Ci-C4)alkyI-heterocy9le, or 
(Ci-C4)alkyl-(C3-C7)cycloalkyL 

62. The compound according to Claim 61 wherein R^ and R^ each 
independently represent hydrogen, halo, (CrC6)alkyl, (C]-C6)alkoxy, or OR^* wherein 
r14 represents (Ci-C4)alkyl-aryl, (CrC4)aIkyl-substituted aryl, (Ci-C4)alkyl-heterocycle, 
or (Ci-C4)alkyHC3-C7)cycloalkyl. 

63. The compound according to Claim 61 wherein R^ and r7 each 
independently represent hydrogen, hydroxy, halo, (Ci-C6)alkyl, or (CrC6)alkoxy. 

64. A compound according to any one of Claims 37-63 wherein R^ represents 
hydrogen, halo, (Ci-C6)alkyl, hydroxy(Ci-C6)alkyl , (CrC4)alkyl -(Ci-C6)alkoxy , 
COR12 (C3-C7)cycloalkyl, aryl, or substituted aryl. 

65. The compound according to Claim 64 wherein R^ represents hydrogen, 
halo, (Ci-C6)alkyl, hydroxymethyl, (Ci-C4)alkyl -(Ci-C6)alkoxy , C0R12 wherein r12 
rq>resents (Ci-C6)alkoxy; (C3-C7)cycloalkyl, phenyl, or substituted aiyl. 

66. The compound according to Claim 65 wherein R^ represents hydrogen, 
halo, (Ci-C6)alkyl, (CrG4)alkyl -(Ci-C6)alkoxy , or (C3-C7)cycloalkyL 

67. The compound according to Claim 66 wherein R^ represents halo (Cr 
C6)alkyl, (CrC4)alkyl -(Ci-C6)alkoxy. 

68. The compound according to Claim 66 wherein R^ represents hydrogen. 

69. The compound according to Claim 37 wherein 



"A" and '*B" each independently represent phenyl or heterocycle; 
X and Y together represent -CH2— - CH2- , -<3KaH-, -CHr— -O— CH2-, 

-<aa2— s^, CH2-, -CH2— SO- , -50— CH2-, -<H2— 

•CHr- NRlO- , - NRlft— CHr-, -NRIQ— CO-, - CO— NRIO-, or a group of the 



formula 
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wherein W and Z each independently represent hydrogen, fluoro, or chloro; 

" represents a single or double bond; 

5 represents halo, hydroxy, cyano, nitro, amino, oxo, (CrC6)alkyl, (Ci- 

Q)alkoxy, hydroxy(CrC6)alkyl, CH2NH2,halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, SO2NH2 
, SO2NR9r10 wherein r9 represents (CrC6)alkyl, halo(Ci-C6)alkyl, (Cj-C4)alkyl-(Cr 
C6)alkoxy, aryl, (Ci-C4)alkyl-aryl, (C3-C7)cycIoalkyl and rIO represents hydrogen or (Cr 
C6)a]kyl or and R^^ together represent a substituted or unsubstituted heterocycle; 

1 0 S02R^ ^ wherein Rl 1 rq)resents (Ci-C6)alkyl; NH SO2RI 1 wherein r1 1 represents (Ci- 
C6)alkyl, halo(CrC6)alkyl, (C3-C7)cycloalkyl, aryl, substituted arji, heterocycle, or 
substituted heterocycle; NR^R^ ^ wherein R^ represents (Ci-C6)alkyl or cyano andRlO 
represents hydrogen or methyl; NHCOR^^ wherein r12 represents H, amino, (Ci- 
C6)alkyl, (Ci-C6)alkoxy, hydroxy(CrC6)alkyl, (Ci-C)alkyHCrC6)alkoxy, halo(Cr 

15 C6)alkyl, NH-methylamine,NH-ethylamihe, or heterocycle; C0R12 wherein R12 

represents H, amino, (CrC6)alkyl, (CrC6)aIkoxy, hydroxy(CrC6)alkyl; OR^^ wherein 

represents (Ci-C4)alkyl-heterocycle or acetyl; SR^^ wherein R^^ represents (Ci- 
C6)alkyl; heterocycle , (CrC4)alkyl-heterocycle, or substituted heterocycle, 

provided that where "C" represents an aryl group then R^ is other than 0x0; 

2 0 further provided that where represents a benzo-fused heterocycle then Rl 

may also rq)resent hydrogen; 

r2 represents hydrogen, halo, hydroxy, (Ci-C6)alkyl, (C|-C6)aIkoxy, halo(Ci- 
C6)alkyl, (C3-C7)cycloalkyl, or (C| -C4)alkyl-heterocycle; 



25 



R3 represents wherein hydrogen, halo, or (Ci-C6)^yl; 



provided that where C represents a phenyl ring and r1 represents halo then at 
least one of R2 and r3 is other than hydrogen, (CrC6)aDcyl, aryl, substituted aryl, (Ci- 
3 0 C4)alkyl-aryl, (CrC4)alkyl-substituted aryl, CHF2, or CF3; 

further provided that where C represents a six-membered ring and R^ repres^ts 
cyano, amino. NR^IO^ or NHCOCH3 and r2 and r3 are each hydrogen, thm Rl is not 
bound at the 4*position of said six*membered ring; 

35 
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further provided that where C represents a six-membered ring and represents 
nitro, and r2 and r3 are each hydrogen, then R^ is not bound at the 2, 4, or 6-position of 
said six-membered ring; 

5 R"^ and R^ each independently represent hydrogen, halo, hydroxy, cyano, amino, 

(C|-C6)allcyl, (CrC6)alko;cy, halo(GrC6)alkyl, hydroxymethyl, SO2CH3 , NH SO2RI ^ 
wherein Rl 1 represents (Ci-C6)alkyl; NR^rIO wherein R^ and rIO each represent (Cr 
C6)alkyl, NHC0R12 wherein R12 represents (Ci-C6)alkyl; C0R12 wherein R12 
represents hydrogen, amino, or (Ci-C6)aIkoxjr, OR^^ wherein r1* repiesmts (Ci- 
1 0 C4)alkyl-(C3-C7)cycloalkyl , (Ci-COalkyl-aryl, (Ci-COalkyl-substituted aryl , or (Ci- 
C4)alkyl-heterocycle; SR*^ wlierein R^^ represents (Ci-C6)alkyl; or aryl; 

r5 and R^ each indq)endently represent hydrogen, hydroxy, halo, (Ci-C6)alkyl, or 
(Ci-C6)alkoxy; and 

15 

r8 represents hydrogen,.hald, (CrC6)alkyl, hydroxy(Ci-C6)alkyl , (Ci-C4)alkyl - 
(Ci-C6)alkoxy, COR^^ wherein r12 represents methoxy, ethoxy, hydroxymethyl, or 
methoxymethyl; (C3-C7)cycloalkyl, aryl or substituted aryL 

20 70. A compound of the formula 




or a pharmaceutically acceptable salt thereof. 
25 71 . A compound of the formula 
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or a pbarmaceutically acceptable salt thereof. 
72. A compound of the fonnula 




5 or a phannaceutically acceptable salt thereof. 
73. A compound of the fonnula 




10 or a phannaceutically acc^table salt thereof. 

74. A compound of the fonmila 




or a phannaceutically acceptable salt thereof. 
75. A compound of the fonnula 




or a phannaceutically acceptable salt thereof. 

20 
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76. A compound of (he formula 




or a phannaceutically acceptable salt thereof. 



77. A compound of the fonnula 



10 



or a pharmaceutically acceptable salt fliereof. 



78. A compound of the fonnula 





or a pharmaceutically accq>table salt thereof. 



15 



79. A compound of the fonnula 
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or a phannaceutically acceptable salt thereof 

80. A compound of the formula 

F 




or a phamiaceutically acceptable salt thereof 



81. A compound of the fonnula 




10 or a phamiaceutically acceptable salt thereof 



82. A compound of the fomiula . 
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or apharmaceutically accq)table salt thereof. 
83* A compound of the fonnula 




or a pharmaceutically acceptable salt thereof 
84. A compound of the formula 




10 or a pharmaceutically acceptable salt thereof 
85. A conq)Ound of the formula 
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or a phaimaceutically accq)table,salt thereof. 



86. A compound of the fonnula 




or a phannaceutically acceptable salt thereof. 



87. A compound of the fomiula 




10 or a phannaceutically acceptable salt thereof. 



88. A compound of ttie fonnula , 
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or a phannaceutically acceptable salt thereof. 



89. A compound of the foimula 




5 O 

or a phannaceutically acceptable salt thereof. 



90. A compoundof the fonnula 




10 or a phannaceutically acceptable salt thereof. 



91 . A compound of the fonnula 
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or a phannaceutically acceptable salt thereof. 
92. A conq)ound of the formula 




or a phannaceuticaUy acceptable salt ttiereof. 
93. A compound of the formula 




10 or a pbarmaceutically acceptable salt thereof. 

94. A compound of the fonnula 
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or a phannaceutically acceptable salt thereof. 
95. A compound of the fonnula 



5 




10 or a phannaceutically acceptable salt thereof. 

97. A compound of the fonnula 



BNSDOCIO: <WQ.__20040S2e47A2.L> 



wo 2004/D52847 



PCT/US2003/0J6213 



^8- 




or a phannaceutically acceptable salt thereof. 
99. A conqwund of the fonnula 




10 or a phannaceuticaUy acceptable salt thereof. 

100. A compound of the foimula 
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or a phannaceuticaUy acceptable salt thereof. 
101. A compound of the formula 



5 




10 or a pharmaceutically acceptable salt thereof. 

103. A compound of the formula 
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or a phannaceutically acceptable salt thereof 
104. A compound of the fonnula 




or a phannaceutically acceptable salt thereof 
105. A compound of the formula 




10 or a phannaceutically acceptable salt thereof. 

106. A compound of the formula . 
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or a phannaceutically acceptable salt thereof. 
107. A compound of the formula 




or a phannaceutically acceptable salt thereof. 
108. A compound of the formula 




10 or a pharmaceutically accq>table salt th^eof. 

109. A compound of the formula 
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or a pharmaceutically accq^table salt thereof. 



110. A compound of tiie fonnula 




or a pharmaceutically acceptable salt thereof. 



111. A compound of the fonnula 




10 or a pharmaceutically acceptable salt thereof. 



112. A compound of the fonnula 



BNSOOaD: <WO__2004052847A2J_> 



wo 2004/052847 



PCT/US2003/016213 



« 



-453- 




or a phaimaceutically acceptable salt thereof. 

113. A method of treating a physiological disorder susceptible to steroid 
5 hormone nuclear receptor modulation comprising administering to a patient in need 

thereof effective amount of a novel compound of Formula I according to claim 37. 

1 14. The method according to claim 113 wherein said disorder is susceptible to 
mineralocorticoid or glucocorticoid receptor modulation. 

115. The method according to Claim 114 wherein said disorder is selected from 
10 the group consisting of Conn's Syndrome^ primary and secondary hyperaldosteronism, 

increased sodium retention, increased magnesium and potassium excretion (diuresis), 
increased water retention, hypertension (isolated systolic and combined 
systolic/diastolicX arrhythmias, myocardial fibrosis, myocardial infarction, Bartter's 
Syndrome, disorders associated with excess catecholamine levels, diastolic and systolic. 

1 5 congestive heart failure (CHF), psychoses, cognitive disorders, memory disturbances, 
depression, bipolar disorder, anxiety disorders, personality disorders, breast cancer, 
peripheral vascular disease, diabetic nephropathy, cirrhosis with edema and ascites, 
esophageal varicies, Addison's Disease, muscle weakness, increased melanin 
pigmentation of the skin, weight loss, hypotension, hypoglycemia, Cushing's Syndrome, 

2 0 obesity, hypertension, glucose intolerance, hyperglycemia, diabetes mellitus, 

osteoporosis, polyuria, polydipsia, inflammation, autoinunune disorders, tissue rejection 
associated with organ transplant, malignancies such as leukemias and lymphomas, acute 
adrenal insufGciency, congenital adrenal hypeiplasia, rheumatic fev^, polyarteritis 
nodosa, granulomatous polyarteritis, inhibition of myeloid cell lines, immune 

2 5 proliferation/^optosis, HPA axis suppression and regulation, hypercortisolemia, 

modulation of the Thl/Th2 cytokine balance, chronic kidney disease, stroke and spina] 
cord injury, hypercalcemia, hypergylcemia, acute adrenal insufficiency, chronic primary 
adrenal insufficiency, secondary adrenal insufficiency, congenital adrenal hyperplasia. 
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cerebral edema, thrombocytopenia, and Little*s syndrome, systemic inflammation^ 
inflammatory bowel disease, systemic lupus erythematosus, discoid lupus erythematosus, 
polyartitis nodosa, Wegener's granulomatosis, giant cell arthritis, rheumatoid arthritis, 
osteoarthritis, hay fever, allergic rhinitis, contact demiatitis, atopic dermatitis, exfoliative 
5 dermatitis, urticaria, angioneurotic edema, chronic obstructive pubnonary disease, 

asthma, tendonitis, bursitis, Crohn's disease, ulcerative colitis, autoimmune chronic active 
hepatitis, hepatitis, cirrhosis, inflammatory scalp alopecia, panniculitis, psoriasis, 
inflamed cysts, pyodenna gangrenosum, pemphigus vulgaris, bullous pemphigoid, 
dermatomyositis, eosinophilic fasciitis, relapsing polychondritis, inflammatory vasculitis, 
1 0 sarcoidosis, Sweet's disease, type 1 reactive leprosy, capillary hemangiomas, lichen . 
plantis, » erythema nodosum, acne, hirsutism, toxic epidermal necrolysis, erythana 
multifoim, cutaneous T-cell lymphoma, emphysema, Alzheim^'s Disease, and multiple 
sclerosis. 

116. The method according to claim 115, wherein said disorder is diastohc or 
15 systolic congestive heart failure, inflammation, rheumatoid arthritis, an autoimmune 

disorder, asthma, or chronic obstructive pulmonary disease . 

117. The method according to claim 116, wherein said disorder is diastolic or 
systolic congestive heart failure or rheumatoid arthritis. 

118. A method of modulating a steroid hormone nuclear receptor comprising 

2 0 administering to a patient in need thereof an effective amount of a compound of Formula 
I according to Claim 37. 

119. The method of Claim 118 wherein said steroid nuclear receptor is the 
mineralocorticoid receptor or the glucocorticoid receptor. 

120. A pharmaceutical composition comprising an effective amount of a 

25 compound of Formula I according to Claim 37 in combination with a phannaceutically 
acceptable carrier. 

121. The use of a compoimd of Formula I : 
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Formula I 

wherein. 

A, B, and C each independently represent an aiTl, heterocycle, or benzofused- 
heterocyctic ring; 

X and Y together represent -CH;^— CH2- , -CH=CH-, -CHj— -O— CHr-, 
-CH2— S- -S— CH2"-, -CH2— SO- , -SO— CH2-, -CH2— SO2- - SO2— CH2-, 
^Hz— NR10« , « NRlO— CHr-, -NRIO— CO-, - CO— NRIO-, or a group of the 
formula 

W Z 

wherein W and Z each independently represent hydrogen, fluoro, or chloro; W and Z' 
each independently represmt hydrogen, fluoro, chloro, or methyl; and Q represents NH, 
0,S,orCH2; 

" represents a single or double bond; 

R1 represents hydrogen, halo, hydroxy, cyano, nitro, amino, 0x0, (Ci-C6)alkyl, 
(CrC6)alkoxy. hydroxy(CrC6)alkyl, hydroxy(C|-C6)alkoxy, (C2-C6)alkenyl, (C2- 
C6)alkynyl, CH2NH2 , halo(CrC6)alkyl, halo(CrC6)alkoxy, C(CF3)20H, SO2NH2, 
SOiNR^RlO, SO2RI 1, NHSO2RI 1 , N(CH3)S02CH3, NR^rIO, CH2NH(0H), 
CH2NH(S02R11), NHC0R12, C0R12, CHNR13 , ORI^ sr14 (C3-C7)cycloalkyl, aryl, 
substituted aryl, (Ci-COallcyl-aryl, (Ci-C4)alkyl-substituted aryl, heterocycle, substituted 
heterocycle^ (Ci-C4)alkyl-heterocycIe, or (Ci<:4)alkyl-substituted heterocycle; 

provided that where "C* represents an aryl group, R^ is other than 0x0, (C2* 
C6)alkenyl, or (C2-C6)alkynyl; 

R2 through R^ each independently represent hydrogen, halo, hydroxy, cyano, 
nitro, amino, (CrC6)alkyl, (Ci-C6)alkoxy, hydroxy(CrC6)alkyl, hydroxy(CrC6)alkoxy, 



t 
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(C2-C6)alkenyl, (C2-C6)alkynyl, CH2NH2, halo(CrC6)alkyl, halo(CrC6)alkoxy, 
C(CF3)20H, SO2NH2, SO2NR9r10^ SO2RI 1, NHSO2RI 1, NR^rIO, CHjNHCOH), 
CH2NH(S02R^ 1), NHC0R12, C0r12 , CHNR13 , 0RI\ SR14 (C3-C7)cycloalkyl, aryl, 
substituted aryl, (CrC4)alkyl-{CrC6)alkoxy, (CrC4)alkyl-aryl, (Ci-C4)alkyl-substituted 
5 aryl, heterocycle, substituted heterocycle, (CrC4)alkyl-heterocycle, or (Ci-C4)alkyl- 
substituted heterocycle; 

provided that where "A", or "C represents an aryl group, each of R2 
through R'^ is other than (CrC6)alkenyl or (C2-C6)alkynyl; 

R^ represents independently at each occurrence cyano, (C]-C6)a1kyl, (C|- 
10 C6)alkoxy, (Ci-C4)alkyl-(Ci-C6)alkoxy , halo(CrC6)alkyl, hydroxy(Ci-C6)alkyl. (C3- 
C7)cycIoalkyl, NH-<CrC6)aIkylamine, N,N-(Ci-C6)dialkylamine, aiyl, substituted aryl, 
(Ci-'C4)alkyl-aryl, (CrC4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (Ci- 
C4)alkyl-heterocycle, or (Ci -C4)a]kyl-substituted heterocycle; 

rIO represents independently at each occurrence hydrogen or (CrC6)alkyl 
15 or r9 and R^ ^ together with the nitrogeu atom to which they are attached, form a 
substituted or imsubstituted heterocycle group; 

r1 1 represents independently at each occurrence amino, (Ci-C6)alkyl, (Ci- 
C6)alkoxy, halo(CrC6)aIkyI, (C3-C7)cycloalkyl, aryl, substituted aryl, (CrC4)alkyl-aryl, 
(Ci-C4)alkyl-substituted aryl, heterocycle, substituted heterocycle, (Ci-C4)alkyl- . 
2 0 heterocycle, or (Ci-C4)alkyl-substituted heterocycle; 

r12 represents independently at each occurrence hydrogen, amino, (CrC6)alkyl, 
hydroxy(CrC6)alkyl, halo(CrC6)alkyl, (Ci-C6)aIkoxy, (Ci-C6)alkyl-(Ci-C6)alkoxy, (C3- 
C7)cycloalkyl, NH-(C|-C6)alkylamine, N,N-(Ci-C6)dialkylamine, aryl, substituted aryl, 
(Ci-C4)alkyl-aryl, (Ci-C4)alkyl-substituted arjd, heterocycle, substituted heterocycle, (Ci- 

2 5 C4)aIkyl-heterocycle, or {C\ -C4)alkyl-substituted heterocycle; 

Rl3 represents independently at each occurrence OH, (CrC6)alkyl, (C3- 
C7)cycloalkyl, aryl, heterocycle, or a substituted aryl or heterocycle; 

r14 represents independently at each occurrence (C3-C7)cycloalkyl, aryl, 
substituted aryl, acyl, (C|-C4)alkyl"aryl, (Ci-C4)alkyl-substituted aryl, heterocycle, 

3 0 substituted heterocycle, (CrC4)aUcyl-heterocycle, (CrC4)alkyl-substituted heterocycle, or 

(Ci-C4)alkyl-(C3-C7)cycloalkyl; or a novel compound of Formula I according to Claim 
37, or phannaceutically accq>table salts thereof 

for the manufacture of a medicamemt for the treatment of diastolic or systolic 
congestive heart failure or rheumatoid arthritis. 
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Box I Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 
Thfs International Search Report has not been established In respect of certain claims under Article \7{2){a] for the following reasons: 

1. fx] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 1-36,113-119 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. H ciaimsNos.: 37-69 (In part) 

because they relate to parts of the Intemational Application that do not comply with the prescribed reqidrements to such 
an extent that no meaningful international Search can be carried out, spedfically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3- Q CiaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of Invention is lacking (Continuation o1 Item 2 of first sheet) 

This Intemational SeaniHiing Authority found multiple inventions In this internationdl application, as foUows: 



1. I 1 As all reqiored additional search fees were timely paid by the applicant, this International Search Report covers ail 
I — I searchable claims. 

2. As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' — ' covers only those claims for which fees were paid, specidcaliy claims f^s.: 



4. I No required additional search feee were timely paid by the applicant. Consequently* this intemab'onal Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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I I No protest accompanied the payment of additional search feeSw 
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Continuation of Box I.l 

Although claims 1-36,113-119 are directed to a method of treatment of 
the human/animal body, the search has been carried out and based on the 
alleged effects of the compound/coniposltlon. 



Continuation of Box 1.2 
Claims Nos.: 37-69 (In part) 



The Initial phase of the search revealed a very large number of 
documents relevant to the Issue of novelty. So many documents were 
retrieved that It Is impossible to determine which parts of the claims 
may be said to define subject-matter for which protection might 
legitimately be sought (Article 6 PCT). 

For these reasons it appears impossible to execute a meaningful search 
and/or to issue a complete search report over the whole breadth of the 
claims. The search and the report for those claims can only be 
considered complete for compounds of formula (I) of claim 37 in which 
rings A,B and C are as defined in claim 39, X-Y is as defined in claim 

42, " " Is as defined in claim 43 and, when C is a phenyl group, Rl 

is as defined in claims 46-52. 

The applicant's attention is drawn to the fact that claims relating to 
Inventions in respect of which no International search report has been 
established need not be the subject of an international preliminary 
examination (Rule 66.1(e) PCT). The applicant Is advised that the EPO 
policy when acting as an International Preliminary Examining Authority Is 
normally not to carry out a preliminary examination on matter which has 
not been searched. This Is the case irrespective of whether or not the 
claims are amended following receipt of the search report or during any 
Chapter II procedure. If the application proceeds into the regional phase 
before the EPO, the applicant is reminded that a search may be carried 
out during examination before the EPO (see EPO Guideline C-VI, 8.5), 
should the problems which led to the Article 17(2) declaration be 
overcome. 
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